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Prime contractors looking for major subcontract capability in missiles, 
rocket engines, ordnance, or electronics will find it at Rheem. With more 
than 600,000 square feet at Downey, California, the Riieem Defense 
and Technical Products Division offers a unique combination of experience 
and facilities that is unmatched in the West. 

If you require unusual skills in critical welding or machining operations, 
be sure to consult Rheem. Rheem will assume the complete 
responsibility for system, subsystem, or component production, from 
engineering through manufacturing . . . whatever best suits your require- 
ments. You will be impressed by the ‘'package contract” capability 
that is available to you. 

For the full details on Rheem availability for subcontract 
assignment, write to Dept. AW-712-1. 

RHEEM MANUFACTURING COMPANY 
Defense and Technical Products Division 

11711 woodruff avenue, downey, California 
PfiOrUlSION 1 MISSILE SYSTEMS • ELECTRONICS • DRONES • ORDNANCE • 



Who in the world made all these pumps? 


Hydro-Aire’s the name. The world’s most versatile 
manufacturer of fuel booster and transfer pumps. This 
universally accepted pump line can handle Avgas, JP fuel, 
water, alcohol, liquid nitrogen, liquid oxygen, hydraulic 
oil, and engine oil. Hydro-Aire’s HY-V/L* pumps can 
be supplied electric-motor driven, hydraulic-motor driven, 
engine driven, or turbine driven. 


Current HY-V/L equipped aircraft and missiles include the Regulus I 
& II, Bull Goose, Green Quail. RF-IOIA, F-IOIA, F-IOIB. F-8U-1, -2 
and -3. B-52 A through G, F-IOOD, F-104. F-5D, B-58, CF-105, F-4H-1, 
and the Navaho. 

For all your airborne requirements, rely on Hydro-Aire pumps . . . 
kitown around the world... ^oum around the world. 



Producing Controls ior Every 
Basic Airborne System 


“HY-V/Lpmvps handle high vapor/Uquid ratio without the added bulk or power reqtiirenient of a vapor sepai-ator. 




With 38 years acceptance Sargent builds precision linear and 
rotary hydraulic, pneumatic, mechanical and electronic systems 
of force control to meet successfully the increasingly high require- 
ments of marine, aircraft, missile, petroleum and industrial use. 
From original idea to finished product - SARGENT. 


SARGENTv 

FACILITIES 

Research 

Development 

Testing 

Qualifying 


Manufacturing 
Including — 

Machining & Grinding 
Heat Treating, all types 
Plating, all types 
Inspection 
Assembly 


SARGENT 

BUILDS 

Servo -Systems 
Hydraulic Systems 
Integrated Packages 
Hydraulic Actuators 
Hydraulic Valves 


Hydraulic Pumps 
Hydraulic Motors 
Pneumatic Cylinders 
Pneumatic Valves 
Ball Screw Actuators 
Gear Actuators 
Gear Accessory Boxes 
Electronic Systems 
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TEICMEFERINO 


Introduces 


TYPE 78 

PRESSURE POTENTIOMETERS 

FOR TELEMETERING AND CONTROL APPLICATIONS 



Type 78 Pressure Potentiometers feature accurate and re- 
liable performance under severe environmental conditions; 

Sinusoidal Vibration; 1" da, 2 to 22 cps; 25 g, 22 
to 2000 cps 

Random Gaussian Vibration: 0.1 gVcps, 15 to 
2000 cps 

Sustained Acceleration: 50 g on any axis 

Mechanical Shock: 30 g on any axis 

Operating Temperature; —65 F to -1-160 F with 
minimum change in output 

Hermetic sealing protects entire mechanism against sand 
and dust, humidity, salt spray, fungus, and the fluid being 
measured. Unit has welded stainless-steel case, is 13k" 
diameter by 134" long, weighs only 6 ounces. Standard 
ranges are 0-15, 0-25, and 0-50 psia; other ranges available. 

Write to Trans-Sonics, Inc,, Dept, 7, Burlington, Mass., 
for further information on Type 78 Pressure Potentiometers. 


TRANS-SONICS 
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H YPOXIA is oxygen starvation of the blood and body 
tissues. It is perhaps the most serious of environmental 
stresses affecting the pilot in outer space. 

An insidious menace at low altitudes, hypoxia can kill within 
a minute at ambient pressures above 50,000 feet. 
Countermeasures thus far involve pressure breathing. 

pressure suits and sealed pilot compartments. But also 
needed, for flight safety as well as for record, is a means of 
continuously monitoring pilot respiration status. 

That's why the first man to cleave the atmosphere in a 
manned capsule will most likely wear a face mask with a 
built-in transducer to measure respiration rate. Data thus 
obtained will be continuously telemetered to earth 
and control action taken if necessary. 

Respiration rate is only one of many physiological 
parameters capable of measurement in space with Gulton 
electronic devices. Others include blood pressure, heart rate, 
E.K.G.— even psychological behavior of the pilot. 

Gulton is able now to provide existing instrumentation or 
develop entirely new systems for processing this vital data. 
Write us tor irtformative MedicoX Electronics Booklet. 




VIBRO-CERAMICS DIVISION 

Gulton Industries, Inc: 


(Continued from page 5) 
siaicli, .\ir Kurce Office of Scientific 
Rescarch/Nuclcar Ph)-sics Division. (Pub- 
lication of proceedings is anticipated.) 

March 16-20— 11th Western Metal E-xposi- 
lion and Congress, American Society fot 
Metals, Pan Pacific Auditorium and Am- 
bassador Hotel, Los Angeles. Calif. 

March 23-25-inight Testing Conferena. 
American Rocket Society. Daytona Plara 
Hotel, Daytona Beach, Fla. 

March 23-26-National Convention, Insti- 
tute of Radio Engineers, Coliseum and 
Waldorf-Astoria Hotel, New York, N. Y, 

March 25-27-16th Annual Conference, Pa- 
cific Coast Section of the Society of the 
Plastics Industry. Hotel del Coronado, 
San Diego, Calif. 

March SO-Apt. 3— Short coarse in Strain 
Gage Techniques. San Antonio, Tex. 
Sponsors: Society for Experimcnbl Stress 
-\nalytiis: Southwest Research Institute. 
Fur information: Dr. M. M. Lcmcoc, 
Southwest Research Institute, Box 2296, 
San Antonio 6. Tex. 

March 31-Apr. 3— National Aeronautic Meet- 
ing, Society of Automotive Engineers, 
Hotel Commodore, New- York, N. Y. 

Apt. 2-3— Conference on Electrically Ex- 

K 'oded Wires, sponsored by the Thermal 
adiation Laboratory of the Geophysics 
Research Directorate of the -Air Force, 
Cambridge Research Center, Somerset 
Hotel, Boston. Ma.ss. 

Apr. 5-10-1959 Nuclear Congress, Munic- 


ipal 


, Clcvela 


West 39th St., New York 18, N. Y. 

Ape. 8— .-Vviators’ Post No. 7-43 Gen. Wil- 
liam Mitchell Award Dinner, Waldorf- 
Astoria, New York. N. Y, 

.Apr. 12-16— International Conference on 

oology, Cambridge, Mass. Sponsors: -Air 
r- — .1 Researeh/Solid 


arch, > 


s Divisi: 


, Office 


Naval 


inclaliot 


I Acadtrmy of Sciences/NRC, 
(Contact: Dr. David K. Felback, National 
.Academy of Sciences, Washington, D. C.) 

Apr. 12.19-Air Force Assn.'s World Con- 
gress of night. Las A'egas. Nev. 

Apr- 16-17— l7th Annual Meeting, Aeronau- 
tical Training Society, Desert Inn, Las 

Ape. ll-22— Spring Technical Conference on 
Electronic Data Processing, Cincinnati 
Section of the Institotc of Radio Engi- 
neers, Engineering Society Bldg., Cincin- 
nati. Ohio. 

Apr. 30-May 1— Controllable Satellites Con- 
ference, American Rocket Society. Massa- 
chusetts Institute of Technology, Cam- 
bridge. Mass. 

May ‘(•6-Natioiial Aeronautical Electronics 
Conference, Institute of Radio Engineers, 
Biltmorc Hotel. Dayton, Ohio. 

May 4-7-Fifth Annual Flight Test Instru- 

Instruinent Society of America, Seitlle 
Section. Olympic Hotel, Seattle, Wash. 

Mrw 6-8— Seventh Regional Conference and 
Trade Show, Institute of Radio Engineers. 
University of New Mexico. Albuquerque. 

lunc 12-21— 23rd French International .Air 
Show, Le Bonrget. Paris, France. 
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At B.F. Goodrich 
the space age 
started in 1934 

Thar was the yeaj B.F.GcxxIrich devel- 
oped the first rubber stratosphere flying 
suit fot attempts at setting altitude 
records. Through the years this suit has 
bceo constantly improved to meet the 
needs of higher-flying pilots. Aod when 
the first man secs foot oo the mooo he 
will probably be wearing a modification 
of today's B.F. Goodrich Full Pressure Suit. 

B.F. Goodrich engineers are working 
in many ways to help man break the 
boods of earth— and return safely. Missile 
nose cones, improved solid fuels, propel- 
lam heaters, missile battery box heaters, 
instrument heaters, printed and etched 
circuits, stronger metal and plastic struc- 
tural materials, insulating materials, pre- 
cision rubber seals and gaskets, blind 
fasteneis — these are only a few of the 
items that may help solve your space 
age problems. For specific R&D infor- 
mation, write: B.F. Goodrich Aviation 
Products, a division of The B.P.Goodrich 
Company. Dept. AW-29A, Akrms, Ohio. 


B.F.Goodrich aviation products 



^'oS-pe 

TO FIT YOUR NEED 




Sensitive (or insensitive) to light, heat or electricity? Corrosion resistant, 
nonabsorbent, or low in contraction or expansion? These are among the 
many glass characteristics L-O F has provided for aircraft design and safety 
requirements. 

And as one of the world's major producers of glass, we can supply you 
with “grid photo-tested” top-quality glass at reasonable prices. 

Aircraft Division, Dept. 7329, LibbeyOwens'Ford Glass Company, 
608 Madison Avenue, Toledo 3, Ohio. 



LIBBEY*OWENS*PORD... GtieOt A^awe- Uv GloM 


60S MADISON AVENUE, TOLEDO 3. OHIO 



GpXi data handling 

equipment for the Federal Aviation Agency 


Gpi. 


GENERAL 

PRECISION 

COMPANY 


eenEiiiU. rsECitioii umiotort KMRPORtru. 




KEARFOTT PRECISION RESOLVERS 
FOR EVERY SYSTEM APPLICATION 1111 


Kearfott has available a complete line of precision 
resolvers for every system application. Computing 
resolvers range in functional accuracy from .05% 
to -005%, in bridge accuracy from 3 minutes to 20 
seconds of arc and in size from 11 to 25. Non- 
eompensated resolvers range from 5 minutes to 20 


seconds of arc in accuracy, from 8 to 25 in size. 

All Kearfott resolvers feature stainless housing, 
shafts and bearings and corrosion-resistant lamina- 
tion materials for maximum environmental resist- 
ance. Optional designs availableforoperationat200*C 
and in environment of 2000 cps vibration at 30 g's. 


Computing 

Resolvers 


Available with integral compensating windings. Can be provided 
with trimming networks to match existing isolation 
amplifiers or Kearfott-designed transistorized amplifiers. 


Size 1 1 



Size IS 



Size 25 





Non-Compensated Basically for application in precise data transmission 

Resolvers systems. These synchro resolvers permit system designer 
to achieve system errors of better than 1 minute of arc 
without using 2-speed servos and elaborate electronics. 

By proper impedance matches up to 64 resolver control 
transformers can also operate from one resolver transmitter. 


Size 11 Size 25 






USED ON THE Nl 


BOEING B-S2 JET BOMBER 



New MS Miniature Plug 

WITH SOLDERLESS SNAP-IN CONTACTS 

Cuts Wiring Assembly Time 
as much as 80 7o 


CANNON KM SERIES 
FIRST TO MEET MIL-C-25935 
(USAF) SPECIFICATIONS 


THE PROBLEM —To design a miniature 

environmental-resistant connector, suit- 
able for use on present and future aircraft, 
missiles and equipment, in accordance with 
military requirements. Dependability with 
simplicity to facilitate assembly, installation 
and field service were vitally important. 
THE SOLUTION-Crimp-typesolderless 
contacts, with wire insulation support, ate 
used in the new KM. They can be easily 
snapped into place, or removed as neces- 
sary. Individual contacts can be serviced 
one at a time, without removing others. A 
specially designed moisture-sealing grom- 
met replaces potting. Closed entry, 
machined socket contacts are probe-proof. 
All materials are of finest obtainable qual- 
ity , Shells and related parts are of aluminum 
alloy, cadmium plated. Contacts are plated 


with gold over a heavy silver undercoat. 
These features combine to provide a plug 
of optimum reliability that can be 
assembled and installed with utmost speed 
and be easily serviced in the field. 


The n< 


' KM tr 


Plug Series, and is available in a wide 
variety of shell sizes, styles and insert lay- 
outs, Hermetically sealed receptacles also 

'for'calaiog^KM-L ‘ ‘ 

Come to Cannon for all plug needs 

— 27,000 kinds lo choose from. If we do 
not have what you want we'll make it for 
you. The largest facUilies in the world for 
plug research, development and manufac- 
turing are at your service. Write us today 
about your problem. Refer to Oept. 110 
KumDoidt Street, Los Angeles 31, California 




MADE BV THE WORLO’S LARSEST MANUFACTURE 






SP$ RELIABILITY 


/ 


A dynamic standard of predictable performance 


New SPS 1200° F Featherweight 
Locknuts save you up to 57% 
in iocknut weight 



New SPS FN-1216 Featherweight Locknuts are designed 
for high-temperature structural applications on air- 
frames, jet engines and missiles. They provide 200,000 
psi minimum tensile strength at room temperature and 
over 150,000 psi at 1200'F. They are the lightest nuts 
available for their type of service, weighing up to 57% 
less than conventional counterparts. And because of 
their controlled dimensions they can be used with shorter 
bolts and Installed closer to vertical bulkheads. This 
miniaturization permits additional weight savings. 

The FN-1216 is the first lightweight locknut of its class 
to be fully documented for reliability by extensive service- 
simulating tests. These show that under conditions of 
cycling through 1200°F for 100 hours in the stressed 
condition with reapplication, the FN-1216 retains its 


sps 


locking action at least twice as long as any comparable 
nut. They also show a stress rupture life exceeding 23 
hours at 1200’F under 100,000 psi loading. 

FN-1216 locknuts are forged from AMS 5735 material 
and silver plated per AMS 2410. Thread pitch diameter 
is square with the bearing face of the nut within .003 in. 
when measured according to MIL-N-25027, The FN-1216 
Is the only standard high-temperature locknut held to 
this tolerance. Locking action is achieved by closing in 
the threaded collar at three points during manufacture. 
Standard sizes range from #10-32 through %-24. 
For new Bulletin 2468, write SPS — manufacturer of 
precision threaded fasteners, including titanium. 
Aircraft/Missiles Division, Standard Pressed Steel 
C o., Jenkintown 3, Pa. 


• Pennsylvania 



HARRISON OIL COOLERS CONTROL VITAL 
TEMPERATURES ON MCDONNELL F-101B VOODOO- 
POWERFUL NEW INTERCEPTOR I 





Generol Moh3rt reseordi. 


I. ike magic, tbc uc^r \ ondoo F-101B streaks to its target w'itli an aniaxing comliinaliDii 
of spccti and tong range. Such oulslaniling perfortiianee demands depnidable nperaling 
temperaliires erer^' seenntL Ttial*s tvliv rugged and reliable Harrison beat exchangers 
were seleelcd to cool the engine oil on this sitperaonic all*weather interceptor of the 
Air Defense Command. Built and hacked bv Genera! Motors. Harrison heat-transfer 
ei|ui|mieiil |troviiles dependable temperature control— in every lype of industry, every 
line of defense. H.nrrismi. tvilb over t7 vears in the heat-exehonger field, is your 
assiirariee of lop qualilv in product and performauec. If you have a cooling 
problem, look to Harrisoix for the ansu'cr. 


— 

uL/aiuusojv 

V AIRCRAFT. AUTOMOriVE, MARINE AND INPUSTRIAl HEAT EXCHANGERS 


HARRISON RADIATOR DIVISION. GENERAL MOTORS CORPORATION. LOCKPORT. NEW YORK 



lets you lead a Sikorsky 
with one hand ! 


Using only a few ounces of force, anybody 
can walk a helicopter fitted with automatic stabilization 
equipment using a Etonner designed stabilizing coupler. 

In a more useful vein, the big birds perform vital tasks 
where the ability to hover precisely and maintain stability 
is critical. Currently. Donner equipped Sikorskys are used 
extensively for submarine detection, surveilance. 
rescue, lifting, and a host of other activities. 


Heart of the Donner coupler is a small Donner servo acceler- 
ometer which measures linear acceleration to at least 0.1% of 
full scale. The internal servo system offers excellent resolution 
and linearity. These sturdy reliable instruments are hermetically 
sealed and magnetically shielded. The entire Donner system 
weighs less than 25 pounds. 


Compleie informaiion is contained 
ill Data File 410. Send /or your copy 
wiihotii obligation — use the con- 
venient coupon. 




DonnER 


SCIENTIFIC 

COMPANY 


CONCORP, CAIIFORNI 



Western Design developed the X-16 nose gear with 
a unique “shrink lock” tlmt holds the strut safely com- 
pressed under 2.6 time.s the normal compressed pres- 
When gear is dropped, lock automatically releases 
and strut is fully extended. Steel parts are heat treated 
260,000-280,000 psi tensile strength. 

More than 50,000 landing gear units 
have been produced by WESTERN DE- 
SIGN, as well as other proven airborne 
components, assemblies, accessories, 
systems and ground support and 
ground handling equipment. Engineer- 
ing skill, experience and extensive pro- 
duction facilities are available to you. 

Call or write today for 28-page 
facilities brochure. 


usi 






OUR 

BUSINESS IS 

CONTROLS 


FOR 

THE FULL 
SPECTRUM OF 
PROPULSION SYSTEMS 


Beodbc* has long been a leader in supplying controls and fuel systems for all types 
of aircraft engines. Today, Bendjx is proving to be a natural for new challenges 
in relat^ rai^e fields — on ramjets, rockets, nuclear power, and other advanced 
propulsion systems. So, when it comes to controls, remember that Bendbc has the 
background — and is anxious to share it in solving your problems. ••w.u.m.on. 



BENDIX SOUTH BEND, IND. 


(^;^ukmvet/uc 


CORPORA nON 



Eighteen months ago Autometric announced that it 
holds "proprietary rights in and manufactures apparatus 
for pre-programmed control of actual universes, particularly 
where wayward or inimical autochthons cause capricious 
responses to control stimuli. " 

This statement was an appeal to those scientists who 
recognized its precise technical language to join us. Their 
response was gratifying. 

With their aid, Autometric's capabilities for getting 
answers simply and directly have been developed. These 
have been proven by numerous flights and by geophysical 
measurements which were then compared with the best 
previous work of many men with analogue and digital aids. 

As a result, we now hold large prime contracts for 
geophysical work in partnership with several of America's 
largest corporations. We are being requested to become 
active in other projects of unusual size and significance. 

We face difficult practical problems of expansion. 

In handling these masses of complex data, we have 
problems of rapid computation and of miniaturized storage 
and presentation of undigitalized information and abstractions 
therefrom. 

Basically however, we are working beyond such problems 
since the tough practical decisions demanded by the 
work-a-day world seem invariably to present themselves in 
terms of conflicting and incoherent data. A best decision under 
such conditions is our goal. 

We would like to hear from individuals and organizations 
whose capabilities and e;qDerience will be of help to us. Please 
write in confidence to Robert Dressier, Vice President. Your 
inquiry will receive personal attention. We are a family of 
people, not an institution. 




EFFICIENT, COMPATIBLE 
AUXILIARY POWER SYSTEMS... 


designed and built by 


Dickers 



Missile progress demands unquestionable reliability, maximum 
efficiency and compatibility of the system with the overall 
vehicle. These rigid standee are being met by Vickers with 
missile induslTy-lailored R & D, engineering, production and 
service capabilities blended with extensive experience gained 
from a large number of successful accessory applications on 
a majority of the current production missiles. 


Topical Vickers designed 
APS's incfKde; 

1. Hot Gas Systems 

2. Close Frequency Systems 

3. Battery Powered Systems 

4. Door Mounted Systems 

5. Blast Tube Configurations 

6. Turbine Powered Systems 

7. Flywheel Systems 





Using proven components as building blocks, Vickers can 
shorten APS development time and speed delivery ... all with 
the assurance of dependability. These advantages are passed 
on to you whether your specifications call for one or any com- 
bination of the following: 

• TEMPERATURE TOLERANT SYSTEMS . HIGH SPECIFIC POWER 

• MAXIMUM EFFICIENCY . HIGH OR LOW DRIVE SPEEDS 

. CLOSE FREQUENCY CONTROL . ACCURATE VOLTAGE REGULATION 



VICKERS INCORPORATED 



£ngtneer> and Builders of Fluid Power Equipment Since 1921 


Aviation Week 

Imtuding Space Technology 


jK'sArM'M swi"; sri 



NASA Programs Venus, Lunar Probes 26 

► space ogency plons occeleroted effort to odvonce U. S. technology 
well beyond Soviet ochievements. 


Economy Fares Boost Transatlantic Runs 36 

► Foreign-flog lines gain most of increose through use of larger 
piston fleets in advance of heavy jet service. 





SWITCHING PROBLEMS?... 

in aircraft, missile, electronic, or industrial applications 

ELECTROSNAP ENGINEERING CAN HELP YOU 

Qualified engineering can save you lime, 

money and effort on any switch appilcation Thousands of switch configurations 

— with “sfandard" switches achieving spe- available for "off-the-shelf" delivery. 



EDITORIAL 


Will We Close the Missile Gap? 


The recent congressional hearings on the current 
United States defense posture and the program planned 
for its future development in an era of resolutionary tech- 
nical change in weapons dcs'clopmcnt have thrown a 
glaring spotlight on three facts vital to the future sur- 
s’ival of this nation. The>- are: 

1. The Soviet Union will have a numerical superiority 
of tlirce to one in intercontinental ballistic missiles for 
at least tlic next three years. This is the most conserva- 
tive estimate of our national intelligence agency and has 
been reduced from earlier estimates without much ex- 
planation of whv such reductions were rather liastily 
made. Other sources with access to the same intelligence 
data dispensed in secret briefings, such as Sen. Stuart 
Symington, unequivocally state the admitted Soviet 
superiority is actually four to one. Based on our own 
sources, we arc inclined to regard even Sen. Symington*s 
estimate as being unduly conservative. 

2. The United States lias no present plans for attempt- 
ing to close this ICBM gap before 1962 at the earliest. 
This was made abundantly clear by Defense Secretary 
McElroy in his testimony on Capitol Hill. Mr. McElroy 
also made it clear that plans for closing the gap by 1963 
were based largely on the liopcd for operational use of 
new missiles tliat are still in the carlv research and devel- 
opment stage and which, in fact, may not meet what 
many observers consider to be Unrealistic operational 
timetables. 

3. During this period between now and 1963. tlic 
United States strategic deterrent will depend upon a 
mixed bag of weapons consisting primarily of Strategic 
Air Command’s manned B-47 and B-52 bombers. New 
weapons scheduled to phase into some operational 
capabilitv to augment SAC’s bombers beginning in 1960 
include the USAF Atlas ICBM and tlic Navy's sub- 
marine-launched Polaris IRBM, witli tlie USAF Titan 
and Minutemaii ICBMs scheduled to appear later. This 
position again was made clear in Mr. McKIroy’s testi- 
mony before Congress, altliougli some of his earlier 
optimistic statements on operational capability dates of 
new weapons were admitted to be erroneous and were 
corrected to later dates for tlic official record. 


Spearhead Changes 

Now, it is a liard technical fact tliat must be faced 
that the sliarp spearhead of our strategic deterrent based 
on the doctrine of instantaneous, massive retaliation has 
passed from tlie 600 mph. manned bomber to the 18,000 
mph. ICBM. And, although other elements will still 
play a supporting role, it is the quantity, operational 
deployment and reliability of tliis megaton-tipped ICBM 
spearhead that is the most significant factor in the 
immediate future balance of military power. 

With the present planned and publicly announced 
Defense Department policy, we are deliberately allowing 
the Soviet Union to take a significant and commanding 


superiority in the most significant weapon for the next 
tlirce to five years. Our announced ICBM program 
for the next three years will see nine squadrons of Atlas 
and 11 squadrons of Titan ICBMs emplaced and opera- 
tional by 1963— a total of only 200 missiles. From the 
officially confiraied intelligence estimates, this justifies the 
conclusion that the Soviets will have an oi>cratioiial 
ICBM capability expanding from the present to at least 
600 ICBMs by the end of 1962. It did not take Nikita 
Khrushcliev's public annoimceiiieiits that tlie Soi iets are 
ill “series production” on their ICBM to relay this fact 
to U.S. sources. And the great ICBM produrtion com- 
plex in the Dniepropetrovsk area liardly lends itself to 
concealment even in a police state such as the USSR. 


Aflas 

In the face of thesi 
mented facts, it is dif 
ICBM production lin 
operating at hardly m 
and plant capacity, 
arguments against it 
current capability to ir 


rially admitted and well-docu- 
to comprehend why the only 
w operating in this country is 
laii 40% of its current tooling 
have listened to all of the 
iiig Atlas production to its 
the only attempt now feasible 
;t missile superioritv to a less dangerous 
margin in rnc next three to five years. None of tliem 
really hold water in the face of faert. 

The Atlas is the only ICBM that has demonstrated 
reasonable systems reliability and mission performance 
over intercontinental ranges. Its initial operational ver- 
sion, the Atlas D. has a range of more than 7,500 naut. 
mi. capable of reaching any target in the Soviet Union 
from any spot in the United States. It has a develop- 
ment growtii stretch in its propulsion system to accom- 
modate even larger warheads for the future. It is already 
programed for inertial guidance and its internally pres- 
surized structure can be deployed in concrete silos or any 
other type of hardened base utilizing maximum dispersal 
potential. 

'I'lie total cost of an immediate maximum acceleration 
of the Atlas production program, plus the accelerated base 
constniction and crew training operations requited, is less 
than the $3.5 billion wc taxpayers have already spent to 
store surplus corn in the past few years. Its immediate 
effect on tlic Fiscal 1960 budget would probably not ex- 
ceed S500 million. 

It is liigli time that Congress, the Defense Department 
and the White House faced up to the grim facts they 
liave publicly spread on the record. They must immedi- 
ately tackle a concrete plan to narrow the iCBM gap with 
the Soviet Union in tlie quickest and only feasible 
mctliod left within the critical time jxriod we face. Tlie 
alternative is to allow the Soviets to 'tmild an ICBM force 
capable of smashing both our own small ICBM capa- 
bility and the grounded bombers of SAC in one swift 
30-mill, blow, 
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HIGH-SPEED GEAR PUMPS 
FOR THE NEXT GENERATION 

OFAIRCRAFTMISSILESSPACECRAFT 


High performQnce hydraulic 
pumps by Eastern are uniquely 
suited to the exacting operating 
requirements demanded in the 
craft of tomorrow. 


Check these Eastern gear pump 
features — do they suggest a 
solution to your present design 
problem? 


EASTERN INDUSTRIES, INC 

100 SKIFF STREET • HAMDEN, CONN. 


WPAS 


WHO'S WHERE 


In the Front Office 


\\‘i 




uni, director. Industry 
ihington, D. C„ named assistant general 


'f the as 


t P. (Pat) Boyle, senior associate 

Washington. D. C. Also; Brig. Gen. .Marcus 
F. Cooper, assistant ndniinistrator. K.\A 
URicc of Plans and Requireineiits. 

Leou Robbin, president, and Hans G. 
Boehm, vice president. P. R. Mallory In- 
ternational Inc., neivly formed suhsidiars 
of P. R. Mallorv & Co. Inc., Indianapolis. 
Ind. 

Ward D. Davis, president, and Herbert 
Cheruin, vice president, Tlie Dallo Corp . 
International Airport, N. Y. 

Hosvaid Irvin and losepb Showaltcr. vice 
presidents. Marboii Chemical Division, Borg. 
Warner Corp.. Washington. West ^'a. 

Raymond Stuart-Williains. a vice presi- 
dent, Telemeter Magnetics, Inc., Las .\n- 
geles, Calif. Mr. Stuart- Williams svill con- 
tinue to direct the en|incttin| department. 

E- H. LocUiart, vice prcsidcnt cngincer- 
ing coordination. Radiat 


isa, Calif, 
Moe Beclii 
Arnold Lowe 




V, N. y. 


Md. 


rVu in Industrie 

Albert I- W. Novak, vice president an 
tneral manager. Hoover Electronics Co 
subsidiary of Tlic Hoover Co.. Timoniun 
Id. 

Tom G. Consvav, vice president-mannfa. 


War 


Honors and Elections 

Honorary Companionship of the 


design and des'clopnicnt of the early Green 
engines. Green engines ssetc used for many 
successful earlv British flights. 

Mcnitt L. kasfens. of Stanford Rcseacili 


Cliaiiges 

Convair Dis'ision of General Ds-naniics 
Corp., Fort M'orth, Tex., is espnding cu.s- 
tomer service operations, and the following 


rcen, assistant managcr-ha.se uperatiinis; 

. D. Mathis, assistant managcr-tecirakal 
n-ices: R. S. Reade. chief-service planning- 

Arlhut P. Adamson, manager of the newly 
ganired \'crtieal Takeoff and landing F.n- 
nc Development Project, Flight Propulsion 
iboratorv Department, .\ircraft Gas Tiir- 
nc Division. General Electric Co.. Cin- 
nnati. Ohio. 

Carlos C. Wood, director of adsanced 
iginccring planning. Douglas .\itcrafl Co.. 
ic„ Santa Monica, Calif. Charles S. G!as- 
>w succeeds Mr. Wood as chief engineer, 
ang Beach Divi 




INDUSTRY OBSERVER 

► Boeing has developed the T60 gas turbine engine designed for helicopter 
and marine use under a Nasy Bureau of Aeronautics contract. T60 is rated 
at 425 shaft horsepower and has a specific fuel consumption of .7 lb. per hour 
per hp. T60 is based on Boeing's earlier Model 502 gas turbine and has a 
company designation of Model 520. 

► Convair Atlas D nosv in production at the San Diego Atsronautics Division 
is the initial operational configuration of this ICBM and has a range of more 
than 7,500 naiit. mi. with full military load. Maximum range required to hit 
anv part of tlic Soviet Union from any point in U. S, with an ICBM is 
6,^00naut. mi. 

► Pratt & Whitney Aircraft Disision of United Aircraft Corp. has an Aii 
l''orcc contract to studv possible design and operational use of recoverable 
air-breathing boosters for launching orbital veliicics. 

► Test vcliicle of Navy’s Subtoe long-range anti-submarine missile being 
devclo]>ed by Goodyear Aircraft Corp. and designed for use by killet sub- 
marines has been successfully fired through its planned trajectory- Launched 
from beneath the water, the vehicle successfully emerged, traveled a short 
distance through tlic air and then re-entered the water on its programed 

► Amiv will proceed with development of its own world-wide communica- 
tion svstem, known as UniCom (AW' Dec- 15, p. 32), following a Defense 
Department decision not to combine program with Air Force .AirCom 
svstem (sec p. 33). Briefing session for prospective Army bidders vv-as sched- 
uled for late last week.' 

► Afterbody of the Air Force Martin Titan intercontinental missile is being 
heat tested in a specially designed qiurtz-lamp furnace gold plated for 
reflectivity at Chrysler Corji.'s Simulated Atmosphere Re-entry Testing 
Facility, Facility was established in 1956 to lest Redstone tactical re-entry 
bodies! Chrysler is working with Avco Manufacturing Corp., which is nose 
cone subcontractor on the Titan. 

►Three concrete and steel control centers included in the hardened launcli- 
ine installation for each squadron of Martin-Air Force Titan intercontinental 
ballistic missiles (AW Feb. 16, p. 27) will not be completely buried. A small 
portion of these spherical chambers, which have a radius of 51 ft., will 
protrude above the ground- 

► Modification of vertical test tower at Army Ballistic Missile Agency to 
ready it for tests of the 1. 5-million ib. tlmist Project Saturn engine cUistcr, 
fonrictlv called Juno V. is under way and will include constniction of con- 
crete caissons, erection of 470 tons of stmctiiral steel, installation of a bridge 
crane, construction of an oliservation bunker and support facilities. Con- 
tract for 5364,377.50 went to Dumi Construction Co., Inc., Birminghani, 
Ala., one of four com[iiinics asked to bid. 

► Pratt &• Whitnev Aircraft also is studying the feasibility of using J57 and 
J75 turbojet cnigincs for auxilian- power sources during peak load periods bv 
natural gas lints, eleetrical, poucrplants and similar systems. 

► Constniction of satellite laimcliing pads and gantries is about to begin at 
Nave’s Pt. Argncllo, Calif, facility, a part of tiic Pacific Missile Range com- 
plex! Tlicv will begin to be handed over to users in July. 

► Possibility of using ultrasonics to protect an area or airaaft carrier from 
nuclear fallout is being investigated by Gultiin Industries scientists. 

► Filfton Co., Inc., Culver City, Calif., is negotiating a contract in excess 
of S2 million for an electromagnetic interference study and reduction pnv 
gram for the Ait Forcc-Convait .Atlas missile system, "lliis involves responsi- 
bility for radio interference compatibility, susceptibility and frequency envir- 
onrnent test shidics including airborne, manufacturing, ground systems and 
all test sites. 
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Washington Roundnp 


Canadian Bomarc 

Watdi for an announcement shortly that Canadair 
Ltd. of Montreal will build Boniatc missile «iiip and 
control surfaces under subcontract to Boeing Airplane 
Co, Meanwhile, more than 100 Canadian firms have 
been insited to participate in competitise bidding for 
other Boniaic subcontracts in an effort to broaden Cana- 
dian economie partieipation in the joint USAF-RCAF 
Bomarc air defense program. Total of 180 Canarhiir 
engineers already are working on loan in Seattle on 
Boeing’s missile program. Canadian subcontractors on 
Bomarc will participate in complete production program, 
not just on those missiles earmarked for the RCAF. 
Canadians will purchase and deploy the B model Bo- 
niarc, which has an effective intercept range of about 
400 mi., on semi-hardened bases, 

'Proficiency' Flying Hours 

Also look for flight pay for “proficiency" flying hours 
for rated officers assigned to desk jobs in both USAF 
and Naval aviation to appear again as a target for defense 
economy advocates in both Cot^ess and the executive 
branch of the gos’ernment. WTiitc House already has 
ordered the Pentagon to make a study aimed at reducing 
the costs of this activitv to meet congressional criticism. 
With adsent of missiles into operational commands, 
"ptoficicncs ’’ flight pav for personnel in non-flying assign- 
ments will become increasingly difficult to defend. Legis- 
lators also question just how miicli useful "proficiency” 
is maintained bv officers logging four hours a montli in 
such obsolete equipment as the C-47 and B-25. 

York's Authority Defined 

Responsibilities and authority of Hr. Herbert F. York, 
director of Defense Research and Hneinccring-aftCT be- 
ing questioned earlier by Congress (A\v Feb. 16. p. 29)- 
werc defined in a directive issued last week by Defense 
Secretary Neil II. McElroy. Basic concept of the office 
as outliiicd bv McEltoy; 

• Director will rank immediately after the scrdco scac- 
taries and will be principal adsiser and staff assistant to 
the Defense Secretary in scientific and technical matters; 
basic and applied research; research, dcselopincnt, test 
and evaluation of weapons, weapon sr’stcms and defense 
materiel, and design and engineering for snitahiliti'. pro- 
ducibility, reliability, maintainability and materials con- 

• He will supendsc all research and engineering aetis itics 
in Defense Department, including tliosc of the Adsanced 
Rcscarcli Projects Agcncs' and office of Director of 
Guided Missiles. 

• Direct research and engineering actisities that require 
centralized management, 

Air Defense Research 

In a related move. Dr. Hector R. Skitter has been 
named Assistant Director of Defense Research and Engi- 
neering (Air Defense) with particular responsibility tor 
technical csaluation and integration of defcnsise weapon 
systems, planning and supenision of dcsclopment of 
improved svstems and related control emironment. in- 
cluding anti-aircraft and anti-missile missiles and inter- 
ceptor aircraft. Appointment is first step in mose to 


shift all air defense research and development out of 
Air Force, Nasy and Amiy and place them directly under 
Dr. York as predicted by Ai'iATtON Week (Feb. 16, 
p. 25). Dr. Skifter is on leave of absence as president of 
Airborne Instruments Laboratory, Mincola, N. Y. 

Anderson fo AMC 

Lt. Gen. Samuel E. Anderson will receive a fourth 
star and take command of USAF's Ait Materiel Com- 
mand at Wright-Patterson AFB, Ohio, on Mat. 1. Geo. 
Anderson has been cliicf of Air Research and Dcs-elop- 
ment Command for tire past two years. He replaces 
Gen. Edwin ^\’. Rawlings, commander of AMC for the 
past eight years, who is retiring. No replacement for 
Gen. Anderson has been named. 


Renegotiation Claim 

justice Deparhnent plans to file a motion in the U.S. 
Tax Court at Seattle increasing tlie gosermnent's claim 
of cxccssiic profits against Boeing Airplane Co. from 
SIO million to S20 miuion bv a Mat. 2 deadline. Boeing 
said “such a motion lias been a routine govemment mo\c 
in a great majority of renegotiation actions.” The com- 
pany already Iras appealed the SIO million claim deter- 
mined b\ the Renegotiations Board (A\\' Nov. 17, p. 51). 
I'he case has been recessed to June 15. 

In Congress 

Meanwhile developments in Congress include; 

• Missile funds. Democratic congressional leaders are 
discussing a S500 million to S700 million increase in tlic 
Administration's S40.S billion Fiscal 1960 defense budget 
to accelerate Atlas and Titan ICBM production. This, 
they say, would significantly “narrow’' the gap of Rus- 
sian intcicontincntal ballistic missile supcrioriti— assum- 
ing tire Soiiet Union uses its full existing production 
capacity— during tlie three-year 1961-65 period. Rep. 
George Mahon (D.- Tcx,), chairman of the House .Appro- 
priations Subcommittee on the Anncd Senices svhiclt 
will make the first congressional decision on the coming- 
year defense budget, faiors an increase of approximately 
this order. House Armed Senices Committee has re- 
quested Defense Secretary Neil McElroy to submit an 
estimate of the cost of “closing" the gap and matching 
the Russians ICBM for ICBM. 

• Missile management. House Military Operations Sub- 
committee headed by Rep. CIret Hblifield (D.-Calit.) 
has an investigation of the Institute of Defense Analysis 
under way. IDA is the non-profit organization formed 
by Massjcliusetts Institute of Teclinology to gise tech- 
nical direction to Defense Department’s missile and other 
advanced weapons programs and furnish scientific staffs. 
Public hearings are scheduled Afar, 5 and 6. The sub- 
committee will hold hearings on Army and Na\-y mauage- 
incnt of their missile programs Mar. 2, 3 and L 

• Airport Aid. Legislation authorizing funds for an ex- 
panded airport construction program is likely to have 
difficulty clearing Rules Committee, headed by economy- 
minded Rep. Howard Smith (D.-Va.). 'I'Ke measure 
passed bv the Senate pres ided 5465 million over a four 
year period. House Commerce Committee is scheduled 
to take final action Feb. 24. 

—Washington staff 
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Space Technology 


NASA Programs Venus, Lunar Probes 


Space agency plans accelerated effort to advance 
U. S. technology well beyond Soviet achievements. 

Washington— Series of exacting excursions into s|>acc indicating an acceler- 
ated program to advance U. S. technology «cll besond Soviet achie\ements 
is scheduled to begin this spring under the sponsorsiiip of the National 
Aeronautics and Space Administration. Projects will include: 


• High-altihide earth satellite traversing 
an elliptical orbit nitli a peak height 
of approximately 30.000 inu Vehicle is 
scheduled to be launehed April 1 5. 

• Interplanetary prttbc, which will be 
aimed to achieic the viciiiitv of Veiuis, 
Scheduled date of launching is June 3. 

• Venus satellite orbiting that planet is 
an el1iptic.il path. Launching is plinned 
for June 4. one day after the attempt to 
probe the region of the planet. 

• Lunar probe, which may invohe or- 
biting, scheduled for August. 

Firings From Conaveral 

All of the space vehicles are to be 
filed from the Air Force Missile Test 
Center, Cape Canas’cral, Fla. 

Under NASA's cognizance, these 
projects will be implemented in a large 
iiicasutc bv Space Technology Labora- 
tories working through Air force’s Bal- 
listic Missile Division. With a sizable 
technical force as.signcd to the projects. 
STL is designing and building the pav- 
luad package with its special instrumen- 
tation and equipment. Unis’crsity of 
Minncsoti and the Unisersity of Chi- 
cago ate collaborating with STL in cer- 
tain phases of the paiload iiistromcnta- 

STL is performing cilculations for 
trajectories and establishing operational 
techniques and will operate the track- 
ing network in conjunction with Air 
I'orcc personnel. In a sense, its role 
in these projects will lx: an extension 
of its job with the Pioneer lunar ptoljc 

Able III 

High altitude earth satellite will he 
known as Able 111. It will be a pros- 
ing s’chicle for follow-up shots to \'cmis 
and be fitted with extensile iiistrunien- 
tation similar to that contained in Air 
Force’s Pioneer lunar probe hut will 
stress measurement of radiation IcieU 
and earth's magnetic field over the long 
sw-ath of its orbit. 

1 lighlights of the pmject arc: 

• Low point of orbit will lx; 500 mi. 
above earth, sweeping out to a maxi- 
mum altitude of about 30,000 mi. 

• Vehicle configuration will be similar 
to Pioneer— Douglas Tliot booster, Aero 
jct-Gcncral modified liquid-propclkmt 


second stage Vanguard engine and Alle- 
gany Ballistic Laboratorv solid-prO]K'l- 
laiit tliird stage rocket. 

• Payload will be similar to the biconi- 
cal configuration of Pioneer, but it will 
haic a hexagonal center section instead 
of circular band. 

• Weight of payload will be about 325 
lb. Reason for large increase met tlie 
S3-lb. payload stage of the Pioneer I 
is that the earth satellite will not have 
to acliieie escape \clocity, lienee the 
speed potential can be translated into 
|xiv!oad. 

• Spin rate of the payload for stabiliza- 
tion will be approximately hvo resolu- 
tions per second. 

• Vernier rockets on payload will be 
used to adjust pavload otbib'ng speed. 

• An injection rocket also will be car- 
ried on payload. It will be fired when 
orbiting payload has rounded its 30.000- 
mi. apogee and is traveling toward 
perigee. Purpose apparently will be to 
increase perigee to lary the configura- 
tion of the ellipticnl orbit, but this 
probably will not be attempted until 
initini orbit has been established for a 
mmiher of passes. 

• Infrared scanner will be installed in 


NASA Space Group 

Washington-Top personnel foe tlie 
Space Task Group which will manage 

have been named by the National Aeto- 

Robert R. Gilnith has been named 
director of the Space Task Group which 
will be located at the NASA's Langlev 
Reseaicl. Center. Gihuth fotineily 
served as assistant director of the center. 
Assistant director is Charles |. Doiilan; 
spedal assistant to the director is Paul 
F.. Purser. 

The I'ask Group is divided into three 
divisions: Operations, headed bv Cliurles 
W. Mathews; Right Systems directed by 
Maiime A, Faget, and Fnginceiing and 
Contract Adoiinistiation headed bv 
Charles H. Zimmerman. 

All of these men held iiigh posts at 
the NASA's Langley Aeronautical Labo- 
ratory. 


parloild for actual slewing from orbit. 

• Four solar ]>aiicls will be icbiincd re- 
tracted in the payload and be popped 
out by signal when payload is in orbit. 
Tlicsc panels, an electrical power 
source, will be arranged In CTucifonn 
pattern and svill be oriented by position 
of payload to minimize shadowing of 
one panel by another to ensure absoqj- 
tion of a maximum amount of solar 
energy with a minimum number of 
panels, thus minimizing weight and 

Able IV Thor 

k'irst of the Venus sliots will be desig- 
nated .Able IV lliot because it will use 
the same rocket components as the .Able 
111 earth satellite— Thor booster, modi- 
fied Vanguard second stage and Alle- 
gany Ballistic Laboratory’s solid-propel- 
lant unit for the third stage. 

Highlights of Able IV Thor Venus 
probe include; 

• Vehicle will be first of a new series of 
probes planned for interplairctars ex- 
ploration. 

• Payload will be approximateb 7S lb. 

• No terminal rocket will be attached 
to payload, since no attempt will be 
made to orbit the par’load around 
Venus. 

• Advanced guidance system dc' clopcd 
by Burroughs Corp. wil’l be used during 
launch phase and for about 18 min. 
thereafter. 

• Time required to reach vicinity of 
Venus will be approximately 1 50 davs 
when the planet will be about 56 niil- 
lioii miles from earth. 

• Vernier rockets on Able III Tliot 
may lx; ptograinci3 to fire for speed ad- 
justment about 60 days after launch. 
■Same tracking network will be used 
for Venus probe as wws used for Umar 
ptoix:, but from the 60th to !50th da\- 
oitiv the Mimehester. England, station 
w ith its huge dish will be used to track 
the probe. 

• Vehicle will be erected on the launch 
pad at Cape Canaictal during the oath 
part of May for payload instalhition. 
hookups, adjustments and general prqia- 
rational checkouts ncccssarv Ix'fore mis- 
sile is launched. 

• Variety of instnimentation necessarih' 
will be limited because of the dcctc;ised 
payload but should be similar to tint 
used for Pioneer lunar probe, which 
weighed about 75 lb. after vernier 
rocket separation. 

• Pop^nit solar panels also will be car- 
ried. 

If probe is successful, it will rctuni 
information of extreme interest to space 
planners and researchers. Planet’s sur- 
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face is not vis ible because of the dense 
cloud layer which surrounds it. It re- 
ceives about twice the solar radiation 
as does the earth. Carbon dioxide has 
been identified in its atmosphere. Sur- 
face gravity of the planet relative to the 
earth is 0.86, and maximum surface 
temperature is estimated to be 120F, 
Mean distance of Venus from the sun 
is about 67 million miles and inclination 
of orbit of Venus to ecliptic (plane of 
the earth's orbit) is approximately 3.4 
deg. 

Able IV Atlos 

Second shot to Venus, intended to 
orbit the planet, will be boosted into 
space by Comair Atlas intercontinental 
ballistic missile and, for this reason, will 
bear designation Able IV Atlas. Fea- 

• Over-all configuration, except for sub- 
stitution of Atlas for Thor booster, will 
be similar to Able IV Thor. 

• Payload will be about 325 lb. 

• Rctiorocket will be fitted to payload 


Washington— Forty-two page critique 
urging acceleration of the U. S. nu- 
eicjr aira.ift program and sent to Pres- 
ident Eisenhower by a key project 
official who believes the White House 
staff has not kept the President prop- 
erly informed was made public in Con- 
gr«s last week. 

Rep. Melvin Price (D.-Ill.) said he 
was releasing the document because 
“the comments of this man arc so im- 
portant to a better understanding by 
Congress and the public of the issues 
involved . . . issues which ate vital 
to the national security." Price is chair- 
man of the Joint Atomic Energy Com- 
mittee’s research and devclopmeirt sub- 
committee. 

John W, Datley, Jr., author of the 
critique and manager of the operational 
analysis section of General Electric 
Co.’s Aircraft Nuclear Propulsion De- 
[sartment, sent the document to Price 
after wailing for a month without re- 
ceiving even an acknowiedgenrent from 
the AvTjite House. He said he wrote 
it as "a conscientious voting citizen 
who is sorelv troubled" and not as 
an official of General Electric. 

Darlev’s critique included a history 
of the project, strategic and tedmical 
arguments for a nuclear plane and 
those most frequently used against it, 
relative U.S. and Soviet progress and 
criticisms of the government’s admin- 
istration and funding of the program. 

Datley’s critique was prompted by 
three answers the President gave at a 
press conference last Dec 10 concerning 


and will function much the same as the 
rctrorocket used with the Pioneer lunar 
probe for added push to put the pavload 
into orbit around the planet. 

• Detailed instiuiucntatlon is likely to 
be same as that carried in Able III earth 
satellite since payloads of tlic two vehi- 
cles will be about the same. 

• Popout cruciform-pattern solar pan- 
els also will be used on pavload package. 

• Trajectory, guidance and operational 
conditions associated with Able IV 
.Atlas will be similar to Able IV Tlior. 

• Vehicle also will be erected on pad 
at Cape Canaveral in May. 

Sometime in August anotha attempt 
is tentatively projected to launch a 
lunar probe, duplicating, in effect, the 
Air Force Pioneer probe’s makeup and 
trajectory. 

Experience gathered with the earth 
satellite projected for launch in April, 
and the follow-up shots to Venus on 
June 3 and 4, undoubtedly will be a 
valuable technical input for this moon 
orbiting attempt in August. 


Aviation NVeex’s exclusive rcpoit on 
Dec. I (p. 26) that the Soviet Union 
had begun initial test flights of a 
micleat-povvered bomber. 

Quoting these answers in a covering 
letter to the President, Darlcy said he 
believes flic President has "been on 
the receiving end of some sloppy staff 
work, which may be setting some sort 
of historical records in this direction," 

Taking issue with tlie President in 
his critique, Darley said: 

"The third comment which you are 
reported to have made went to the 
effect that 'there is absolutely no in- 
telligence to back up a report that 
Russia is flight testing an atomic-povv- 
eted airplane.’ The question which 
prompted vour rcplv w-as undoubtedly 
triggered bv the article in the Dec. 1 
issue of Aviation Week which re- 
potted on the estimated status of the 
Soviet ANP program. 

"I would like to say, however, that 
the staff man who provided your text, 
was a hair-splitter of the first order: 

• “Intelligence is available. In the Gist 
place. I am positive that there is in- 
telligence on the relative state of the 
Soviet ANP program . - . Maj- Gen. 
D. J. Keim, in charge of the U. S. 
program, made a public statement to 
this effect a few weeks ago-adding 
that it would not surprise him if the 
Soviets flew on nuclear power within 

• “Characteristics of Soviet aircraft are 
significant. To a second point, 1 un- 
derstand that there is significant evi- 


dence that a Soviet aircraft of the size 
and configuration described in the 
Aviation Week article has been 
sighted. Using the article’s over-all di- 
mensions— and unless the Soviets have 
suddenly retrogressed in their ability 
to competently design chemically-pow- 
ered aircraft— there is little doubt but 
that this particular airframe is intended 
for use witli nuclear powcrplanls. As 
a purely chemical airplane even with 
advanced chemical turbojets- it is not 
a very good aircraft or weapon system. 

"As a side note this is the first very 
large Soviet aircraft with pylon-mounted 
powcrplants— it being the usual Russian 
design approacli in such cases to bury 
their povverplants within the wing 
structure. TTiis difference is particu- 
larly significant, however, because this 
is the direction you would take for 
easier later replacement of chemical 
with nuclear machinery and subsequent 
easier maintainability of tbe nuclear 
powerplants , , , 

"1 agree with your advisors, however, 
that the Aviatson \3'eek article pre- 
sented no concrete evidence that this 
Soviet aircraft currently has nuclear 
povverplants installed. To the contrary, 
it is difficult to believe that any nu- 
clear engine is currenflv installed within 
the comparativelv small engine nacelles 
indicated on their drawings. 

“WTietlicr or not this aircraft has 
actually flown on nuclear power— as 
questioned by your advison and pro- 
vided in their text for your use— is not 
rcallv the point. 

"It does not take any classified infor- 
mation to realize that if the U. S. 
started today on its prototype-aircraft 
program for ANP puijxises, it would be 
approximately three years before any 
substantial chemicallv-powered flight 
test program on the aircraft would take 
place. As far as the relative airframe 
programs ate concenved, therefore, vve 
now have a pretty good fix on relative 
progress. 

"Sightings of this Soviet aircraft, of 
course, do not necessarily testify as to 
the state of progress in the Soviet nu- 
clear powerpfant program. Some aiti- 
cism of tlie news article takes this di- 
rection— with the additional inference 
that the Soviet nuclear powerplant pro- 
gram is probably only to follow with an 
installed powerplant at a much later 
date. 

“Even if this opinion is partially 
true, as it would be for any such pro- 
gram where the approach must be to 
take logical sequenced steps, it is a de- 
fensive comment and underestimates 
Russian technological competence in 
those areas where they really apply their 
effort. Certainly it does so if you be- 
lieve, as 1 do, their Jaii. 1 announcement 
(that they are going to fly a nuclear- 
powered ‘civil’ airaaft during the next 


GE Official Urges Nuclear Plane 
Acceleration, Cites Soviet Effort 
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PROJECT PILOTS, practicing landing pattern for X-15 tesearch aircraft, use a North American F-lOO in dirty configuration. Lowering land- 
ing gear, speed brake and deploiing a small drag chute provides a sink rate estimated for the X-15. 


Ground Bases Prepare for X-15’s Flight 


By William S. Reed 


Los Angeles— High R,ingc- aavi des- 
ignated for the forthcoming North 
•American Aviation X-lv out-of-atmos- 
pherc flights, will e.vtcnd from Wen- 
dover A1’’B. Utah, to Edwards AI''B. 
Calif. Range, which is 485 mi. long. 
50 mi. ividc. and away ftom airways 
and knomi traffic, was selected because 
of the manv drv lakes along its route, 
usable as emcrgencs' landing sites. 

High Range will he monitored by 


three instrumented stations located at 
Ely. N'ev., ileattv, Nes'.. and Fdunrds 
Ah'B. Calif., with interstation radio at 
W'cndoicr Al'B. 

All three stations contain radio, tele- 
phone and telemetry coniiminications 
in addition to radar, "main Iraiig" of 
which svill pick up an aircraft 400 mi- 
distant. 

Electronics Engmccting Co. of Cali- 
fornia is prime contractor for the range, 
calibration of which was completed 
in December. Nfanning of High Range 


during calibrations, as well as forthcom- 
ii^ flights of the X-15, will be a joint 
effort of US.Al', North -American Asia- 
tiuii, National Aeronautics and Space 
.Administration and .Army Signal Corps. 

Instriimentatian planned for the X-15 
necessitated the extensil e range require- 
ments. -Approximately 1,000 different 
channels of information will be recorded 
on each flight, some retained aboard 
the X-15; the most critical being tele- 
metered to the ground. Data ftom these 
1,000 channels will be recorded at inter- 
vals of 1 to 15 times per second. 
Instrumentation which the X-15 will 
cart)’ aloft includc-s: 

• Pickups, both inside the airframe and 
on the .skin, to record temperatures at 
656 different locations, remperatnres 
during the critical rc-enttv phase of 
the flight and at peak ;iltituclc will he of 
extreme interest. 

• Strain pickups which will measure 
aerodynamic loads at 104 points. 

• Pressure pickups at 140 different 
places on the airframe. 

• Position of 15 different cockpit con- 
trols svill be continuously recorded- 

• Engine ;md fuel bay pressures and 
tcmpcratiires. 'nris data will he among 
that telemetered to the ground for 
obserser monitoring. Should malfunc- 
tions occur, the pilot can be informed 
should he fail to detect the tliscrepancs- 
on his own instruments. 

• Physiological information also trans- 
mitted by telemetry to flight surgeons 
for constant checking of the pitot’s 
reaction during all phases of flight. 
Pickups worn bs- pilots of the X-15 
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will proiadc an dcctroc.irdiograph of 
heart action as well as sarious body 
temperatures. 

Data taken at any of the three stations 
will he recorded locally, and also trans- 
mitted simultaneously to the other two 
stations. Local plots will be kept at 
each station and a m.istct plot recorded 
at Edwards. 

Test Flights 

North American Aviation has been 
allowed 20 flights to demonstrate con- 
trollability and airss'orthincss to USAF 
and NASA. First flight will he to test 
the mated X-l 5 B-52 combination and 
for crew familiarization. Particular em- 
phasis will be placed on checking out 
the closed circuit TV system aboard the 
niother ship which monitors the X-15 
while it is suspended from the B-52’s 
right inbrjard pylon. 

Sccond and third flights will be con- 
fined to the Edwards area, since these 
will not he pow;ered flights. Second 
flight will he a "dry" drop during which 
low-speed stability- and aerodynamic 
control Mill be tested- 'I'hird drop will 
be a "hemy" drop. Complete fueling 
operation will be checked out prior to 
heavy drop since continuous topping 
off of the X-l 5 fuel tank is necessary. 
Handling characteristics with full load 



HIGH RANGE station at Ely. Ncv.; Jake's Dry Lake (background) can be emergency land- 
ing site. 
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«'iil be in\estigatetl; fuel ’*111 be jet- 
tisoned and a routine power-off laud- 
ing will be made. 

If no trouble oceurs during the first 
three flights, the fourth flight will sec 
the first engine 'liglit-np.” North 
American then has 16 more flights to 
demonstrate eoirtractual fulfillment. Of 
particular interest during the latter 
flights svill be proving the unusual up- 
pcr-atmosphcic control sjstcm. consi.sr- 
ing of lOO-lb.-thrust jet ranes in the 
nose arranged cruciform fashion for 
pitch and yaw control, and -10 Ib.-thrust 
units in each wing for roll control. Jet- 
sane control system detives its power 
from hydrogen peroxide fuel. 

None of North .Amcrican’.s flights are 
planned to explore the full potential 
of the rocket-powered craft, and will 
stay ssitliin what has been described as 
known fliglit regimes (AW Oct. 20, p. 
26). Kxploration of the aircraft’s com- 
plete flight envelope will begin with 
USAF's acceptance of the first of three 
identical X-1 5s. Full eapabilitv of the 
craft is reportedly in excess of 100 mi. 
altitude and speed bevond 5,600 mph. 
Seale models of the X-1 5 liasc been 
tested to Mach 6.9 at N.ASA's Langley 
facility’s ll-in. hypersonic wind tunnel 
t.AW'Och 27, p.'SS). 


Phoenix, Ariz,-I'uture of the Douglas 
C-133 Cargomastet designed as a 
logistics-type aircraft ftom its incep- 
tion, hanpi in doubt pending outcome 
of a controversy between Air Research 
and Development Command and Mili- 
tary .Air Transport Serv ice. 

Concern was expressed by .ARDC 
that the C-133 series would be allowed 


Verliplane Cra.sli 

San Francisco-Ciash of Rvaii’s ex- 
perioiental Vetliplaiic at Moffett Field. 

the Navy’s VTOL program, fi tpbkes. 
man for Ames Laboratory. National .Aero- 

W'outd' have to be built if this phase of 
tire VTOL program is to be coiiHnncd. 
CavLsc of the crash is still undetermioed. 
Peter F. Girard. Ryan chief cngincct- 

veiitional' flights in the N'crtiplane. suf- 
fered broken bones in bis foot, but other- 
wise escaped injiity. 

The Ames spokcsnuii said there is a 
possibility that this phase of the \’l'OL 

sitlf'of the crash but that final word 
would come from the military. 


Of special interest is the X-1 5’s un- 
nsiial black coating, a distinct departure 
from finishes on previous research air- 
craft. File special formula silicone-type 
paint is designed to withstand tempera- 
tures of l.OOOF for short periods of 
time, is one-half to one-fourth as thick 
as a standard automobile finish. For 
additional protection, the oxide formed 
on the nickel alloy surface during heat 
treating was left on under paint. 

Continuous training is still being con- 
ducted by all X-1 5 project pilots and 
their alternates. Iliis includes familiar- 
ization with I ligh Range and simulating 
X-1 5 landings on the dry lake at Ed- 
wards AFB. Lockheed F-104 has a 
flame-out sink rate and airspeed similar 
to that projected for the X-15. F-lOO, 
with the addition of a small drag chute, 
also has similar char.icteristics- Pilots 
have used these two aircraft to deter- 
mine the optimum altitude and position 
for making glide appro-.iches requited at 
the termination of each fliglit. 

Human factors have also been given 
careful consideration during the pro- 
gram. In addition to heat and cold tests 
on the aluminizcd-coatcd suit, anthropo- 
morphic dummies have been used dur- 
ing high-speed ejection scat runs and 
parachute drops. 


to die after completion of the last air- 
craft in the 50-plaue contract. Douglas 
already has deliveted 29 C-133s to the 
Air Force and unless additional air- 
craft are ordered, logistics-type aircraft, 
cemceived and designed as such, will 
have seen their day. 

ARDC and MATS representatives 
met here with officials of Douglas Air- 
craft Co. and C-153 contractors in a 
W'eapon Systems Phasing Group Con- 
ference. Coincident with the confer- 
ence, .Air Force Assn., Arizona Chaplet, 
put on a static display of catgo aitcraft 
ranging from the veteran Douglas C-47 
to the C-135. 

.Altliough the purpose of the confer- 
ence w-ds to resolve difficulties inherent 
ill inttodviciiig anv new weapon systems 
into the Air l’'otcc inventorv. Aviation 
Wki.k learned that .MATS, unwilling 
to he left out of the jet race, is holding 
nut for swing-tail versions of Douglas 
DC-S, Boeing 707 or Convair 880 tur- 
bojets. rather than additional C-133s as 
advocated by ARDC. 

M.A'IS favors immediate transition 
to turbojet catgo aircraft even though 
ARDC argues that the speed advantage 
of turbojets over turboptops docs not 
ouhveigb the attendant disadvantages 
of complicated ground-handling and 
greater runway requitoments. 

One of the biggest selling points of 


the C-133 is ease of loading resulting 
from a low cargo deck which is about 
equal to truck bed level, pcniiitting 
transfer of cargo directly ftom truck 
to aitCT.ift- For roll-on tvpe cargoes, 
II 7-deg. inclined ramp is used, affording 
drive-on loading for vehicles or mis- 
siles. M.ATS computations show tliat 
loading costs for the C-133 were S.36 
per ton compated with S2.80 per ton 
for piston engine tvpe transports f.AW 
May 12. p, 70). 

Svv ing-tail version of the jet transports 
probably would have no such ease of 
loading capability . Douglas, Boeing and 
Convair have all proposed a '’kneeling" 
main landing gear to being deck to a 
reasonable height for cargo loading. Iiv 
addition, extra weight and complexity of 
special landing gear, plus added weight 
of the swing-tail provisions, would com- 
])romisc performance of a military ver- 
sion of the jet tr.insports, according to 
.ARDC spokesmen. 

Further support for the C-133. as 
against a swing-tail military version of 
a jet transport, is gained when tunwav 
requirements arc viewed. Mam nii- 
porfs served bv logistics aiiciaft will 
be unable to accommodate large jets, 
especially in times of emergenev wheic 
major airports mav be blocked, accord- 
ing to ARDC spokesmen, who feel that 
M.ATS could not adequately sene its 
mission were it to restrict logistics sup- 
port to those airfields which were ade- 
quate for jet transports. 

Further impetus was given arguments 
when Douglas Hew in the DC-S. Brief- 
ing nn the aircraft, with emphasis on 
a swing-tail counterpart, vvas followed 
by a flight demonstration for 25 repre- 
sentatives from M.ATS and ARDC. 

The C-133 can carry up to 100.000 
lb. and is capable of hauling Martin 
Titan and Douglas Thot missiles. The 
C-133B, which will have enlarged rent 
cargo doors, will carry a complete 
Convair .Atlas missile from San Diego 
to Cape Canaveral in seven hours. 


Navy ElecJra Coiilract 

Burbank, Calif.-Loclhced Aircraft 
Coip. last week niinonnced rccel|>l of an 
SB Riillion Navy contract covering |iur- 

and its inodificvition. development and 
tcsHiig as j tactical testbed for onti- 
siihmarinc warfare systems. 

Designated the YP3\’-1, the modified 
aircraft is scheduled to nuke its first 
flight with a full complement on elec- 
tronic equipment souicHme this fall. No 
production-tvpe Flectras have vet been 
uideted bv Navv. Two earlier coniracls 
provided approvimntety SI2 millioii for 

preprnduction activities on the modified 


ARDC, MATS Conduct Debate 
On Jet VB. Turboprop Transport 
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Vanguard II Maps Earth’s Cloud Cover 


By J. S. Butz, Jr. 

Washington— F'irst weather recon- 
naissance satellite, the Vanguard II. 
designed to provide a picture of the 
cloud cover over the earth, vvas launched 
successfully last week by a Vanguard. 

Project Vanguard, formerly a Navy 
program contributing to tlie Intcrnii- 
tional Geophysical Year, vvas absorbed 
on Oct. 1 by the National Aeronautics 
and Space Administration. Vanguard 
!1 is a forerunner of militan' missile 
warning satellites and more sopJiisticated 

The firing marked the first Vanguard 
launching since the transfer of author- 
itv and followed foor consecutive un- 
successful attempts bv the Vanguard to 
launch a satellite. Information gained 
throiigli this vehicle will be distributed 
under the IGY program to all of the 
nations which participated in the geo- 
physical year. 

Orbit of tlic weather satellite is the 
second higlicsf of the satellites now in 
orbit, exceeded only by the smaller 
Vanguard I. Its perigee is about 355 
mi. aiul apogee approximately 2,050 
mi- with a predicted lifetime ranging 
up to 100 years or more. Angle of the 
orbit with the equator is 34 deg- 

Instrumentiition in the 20-in.. 20.5- 
lb. wcatlier satellite was designed by the 
Army’s Signal Rcscarcli and Develop- 
ment Laboratory at Fort Nfomnoutli, 
N. J.. and has functioned perfectly to 
date. It consists of two photocells which 
measure the sunliglit reflected from 
flic earth primarily in tlie infrared 
range, a recording unit to collect tlie 
infonnation gathered by the photo- 
cells and a Minitiack transmitter that 
will relay 50 min. of data within 60 
see. when interrogated from ground 
(,AW Aug. 18. p. 82). 

The equipirrent is described by tlie 
.Armv and NASA as the forerunner of 



INSTRUMENTATION includes (I) photo- 
cell light shield; (2) lecoider: (3) intniuga- 
tion radio receiver; (4) weather data trans- 
mitter; (5) photocell; (6) data electronics; 
(7) tracking fiansmitter, and (8) mercury 
cell batteries. 


nnicli more sophisticated instmincnta- 
tion now in tlie planning stage and 
princip.ll benefit of Vanguard If will 
be to develop fhe basic art and pro- 
cediitcs for using satellites for weather 
reconnaissance and forecasting. Resolu- 
tion of the present pliotocclls is such 
that they will record the average re- 
flected light from a circle 7 mi. in 
diameter when thev ate pointed directly 
at the earth. Two photocells are 
mounted on opposite sides of the 
spherical satellite at 45 deg. to the 
rotational axis so that, as V'anguard 
IT rotates, thev cover a patli about 7 
mi. wide and 600 mi. long. 

Clouds can be picked not from this 
photocell data because thev reflect about 
805? of the sunlight that falls on them, 
while the land reflects only 15 to 205? 
and the sea only about 5T. The 
photocell rc-adings made as tlie instru- 
ments trace acro.s.s tlie earth’s surface 
can be' pieced together to form a 
mosaic showing the pl.inct’s cloud 
formations. 

Tlie almost tudimciitan’ nature of 
Vangiuird II, which was frozen in de- 
sign about a year and a half ago. is 
clear when it is compared with current 
satellite plans. It lacked anv stabili- 
zation system to ciisiite that its photo- 
cells would be pointed in the proper 
direction. Instead, it was nieticulouslv 
balanced dvnamicallv so that it vvouhl 
rotate precisely about the longitudinal 
axis of its cylindrical Minitrack pack- 
age during its sliott useful lifctimc- 

Tlie photocells were precisely ar- 
ranged so that tlicv would never point 
dircctiv at the sun as the satellite ro- 
tated through space at .ilxmt 50 qmi. 
If this happciicel. the photocells would 
be burned out. 

V'liilc tlie predicted life of the 
satellite runs as high as 100 years or 
better, the mctcurv batteries carried 
in it will allow the cloud cover instni- 
nicntaticm to function about two vvccksi 
the Minitrack transmitter anotlicr two 
weeks when it is putting out only a 
steady signal for tracking purposes. 
Solar or atomic batteries, vvliicli have 
progressed considerably since the cloud 
cover satellite de.vigii vvas made final, 
would allow this weather information 
to he gathered for an almost indefinite 

Ijiunchiiig of the A'angiiartl II oc- 
curred essentially at the desired time 
with no major hitches during the count- 
down. Tlierc was a deviation in allow- 
able firing time of about four to four 
and one-half hours so that tlie s-itcllitc 
could lie injected into its perigee ap- 
proximately at local noon over the 


equator. This was required so that the 
perigee would occur during daylight 
over tlie entire two-week life of the 
cloud cover instrumentation. After two 
weeks, the precession of the satellite's 
orbit, the constant tilting of the earth's 
axis and tlie .shift of the perigee posi- 
tion around the orbit would alter the 
original conditions so that Vanguard II 
would not be at its lowest altitude when 
passing over the sunlit portion of the 
earth. Tliis would reduce the resolu- 
tion of flic photocells, and at apogee 
they would be recording the average 
light intciisitv from a circle 50 mi. in 
diameter instead of the .seven miles 
as at perigee. 

A number of changes in the Van- 
guard rocket have been made .since 
the project was taken into fhe N-ASA. 
llic changes were not eonceiilrated in 
any one stage or area and were pretty 



STATIC testing nears completion on Van- 
guard satellite lanuching vehicle No. 4 at 
Cape Canaveral. Fla,; note liquid oxygen 
trail near figure 4. 'Iliird stage of the Van- 
guard boaster carries the 21i-lb., 20-in. 
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ucl] distributed over the vcliicie, ac- 
cording to Dr. Abe Siiverstcin, N.ASA’s 
director of spree flight deselopment. 
A lengthy rcs iesv of tire conrplete Van- 
guard design was made bv a committee 
formed of original Vanguard peisoirnel, 
which transferred to NASA, and bv 
NASA engineers not prerioiislv con- 
nected with the project. All firings 
were lialtcd while this review and modi- 
fication were in progress and the origi- 
nal IGY schedule of completing the 
program before la.st Jan. 1 w-.is not 
met, but plairs are to launeb the re- 
maining three Vanguard satellites as 
soon as possible. 

Kxaet nature of the changes made in 
the rocket were not repotted, but Sihet- 
stein indicated that many of the changes 
were made possible by recent adsanccs 
in rocket technology that were not 
available when the Vanguard was de- 


signed. New methods of presenting 
foreign object contamination of the 
propellants were among the changes 
made. 

Technical improsements in solid 
propellant engines will be incorporated 
in the third stage of the final Van- 
guard satellite launching rocket so tliat 
the orbital par-load will be raised to 
about 50 lb., or more than doubled. 
This payload will include instrumenta- 
tion to measure solar radiation, ultra- 
riolct and X-rays, plus a proton 
prcccssional magnitometcr to measure 
the precession as svcil as the magnitude 
of the carfli's magnetic field. 

The two otlier Vanguard satellites 
on tlic remainder of the schedule will 
each Isave the normal wciglit of about 
21 lb. The first will carry onlv magni- 
tometer instrumentation; the second 
only radiation measuring equipment. 


tion in intelligence estimates uf the 
Soriet submarine fleet from -16-1 last 
June to 450 today indicates that the 
force is going through a transition pe- 
riod, retraining crews and building new 
submarines toward the cscntual goal of 
a nuclear-powered, missile-equipped 
fleet. 

Ibe conference was held in conjunc- 
tion with the dedication of the coun- 
try's largest and most modeto indoor 
sonar test tank by Sttombctg-Cailson 
Division of General Dynamics Cotp. 

Adm. Thach defined for the confer- 
ence the two major problems of anti- 
submarine warfare as being detection 
and classification. Present detection 
systems are totally inadequate fur re- 
liable detection at extendi ranges, lie 
said. Instant assurance that the object 
detected is a submarine, not a whale, 
school of fish, or submerged pinnacle, 
must be attained- This cannot be done 
with present cquipments- 

To meet the threat of the deep- 
running, quiet submarine made possi- 
ble with nuclear posver, he considers 
the most urgent requirements to l>e; 

• Burglar alarms. Warning systems that 
will indicate the presence and locations 
of submarines in deep ocean areas, in 
the areas around com-oys and task 
forces, and in special areas where other 
systems cannot operate. 

• Identification systems. Systems that 
will ensure that when the warning sys- 
tem flashes it has been triggered by a 
submarine and not a stray whale. 

• Prediction ssstcni. system similar 
to weather prediction ss-stems for fore- 
casting sound propagation conditions 
below the surface o\er wide ocean arcas. 

• Mobile ASA5’ forces, .■\nti-submarinc 
forces to be capable of apprehending a 
submarine must be made highly mobile. 

Other requirements are for systems 
that can assure certain detection of a 
submarine exposing a periscope or snor- 
kel above the surface, and for providing 
in each ASW vehicle capabilitv of find- 
ing, identifying, cicsttonng snSinaiincs. 

He referred to the nuclear depth 
charge as. "just an expensive excuse for 
inaccuracy." ''N\'hat is more to the 

E oint," he said, "vou can't even scare 
im with an atomic bomb if yon can't 
find him." 

(The two air-dropped nuclear depth 
charges in existence are named Betty 
and Lulu. Betty, now with the fleet, is 
an earlier and bulkier version that can 
be dropped onl\- from the Grmiman 
S2F-2 of which only 45 were ever built. 
I.ulu. just getting into use, is smaller 
and lighter, and can be dropped by- the 
S2F-1, of which several huntlted ate in 
opeiational use.) 

The sonar test tank is 4S ft. in diame- 
ter and 50 ft. deep, the large size being 
required to accommodate the longer 
acoustic wavelengths that have come 
info use since World W.ir II. 


Soviet Subs Pose Major Threat 

By James A. Fuscu Rear Adm. John S. Tliach, com- 

mander of Task Group ALFA, AW 
Rochester, N. Y.— Soviet Union’s July 21, p, 73), told a news conference 
fleet of 450 submarines pose the most that if tHc Soviet claim of having sub- 
urgent threat to the nation’s defenses inarines capable of firing Polaris-tvpe 
—mote immediate and less reci^iiaed missiles was true it would require onlv 
than the threat of intercontinental about a dozen such submarines penc- 
ballistic missiles-according to naval trating U. S. defenses to wipe out 70% 
authorities attending a top level confer- of the U. S. economy in one surprise 
cnee of naval and civilian anti-subina- blow. 

tine warfare specialists here last week. He stated that he believed the rcduc- 
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USAF Plans Communications Expansion 


Washington— Team headed by Inter- 
national Telephone 4- Telegraph Coip. 
(ITP) has b«n selected by Air Force 
for an all-out systems apprcacli to mod- 
ernization and expansion of USAi'''s 
global communication system (AIR- 
COM) to meet expanding needs in the 
1959 to 1970 period and beyond. 

Objective of the program, identified 
as Electronic Supporting System 4S0-I. 
(formerly 456-L), is to improve and ex- 
pand Air I'orcc’s communications net- 
work in five basic areas; 

• Capacity: Number of av-ailable voice 
cliauiicis must be increased by at least 
a factor of four, witli a 10-fold increase 
in data handling circuit capacity for use 
bv computers and data processing ma- 
chines. 

• Security: Speedy and direct on-line 
cryptograpliic machines for coding and 
decoding voice, teletype and data must 
be provided on all circuits instead of 
onlv a handful as at present. 

• Reliability: New techniques, includ- 
ing scatter communications and possi- 
bly communication relay satellites, will 
be required to assure at least 99.9% 
reliability in all circuits. High frequency 
radio now used extensively, particularly 
in the Pacific area, is highly vulnerable 
to atmospheric outages and jamming. 

• Video-Graphics: System’s capability 
must be expanded to provide for trans- 
mission of TV and photographs. 

• Compatibility; System must be able 
to operate witli systems of other mili- 
tary services, commercial coinmiinica- 
tioiis facilities and those of other na- 

Initial Award 

Initial contract award to ITT is ex- 
pected to be around S3 million, but 
additional funds vvill be allocated as the 
program gets under way. Air Force 
spokesmen indicate. Radio Corporation 
of America is a senior associate on the 
ITT team, with Hoffman Electronics 
and Hughes Aircraft as major subcon- 
tractors. 

Unsuccessful bidders for the 480-L 
program included Western Electric and 
two teams, one headed by Philco. and 
the other bv Westinghousc. 

Air Force plans for major systems ap- 
proach to modernizing and expanding 
its global communications network 
were first reported by Aviation Wekk 
more than two vears'ago (AW Aug. 6. 
1956, p. 253). The svstem. wliicli lias 
expanded on piecemeal basis, now repre- 
sents an investment of S491 million, 14 
times the investment of RCA Com- 
munications Co. facilities which pro- 
vides world-wide radio sendees. Air 
I’orce employs 12,000 people in the 
operation of its AIRCOM, handles a 



total of eight billion words per vear. 
ncarlv 20 times tlic traffic of RCA 
Communicatioiis Co., according to Col. 
Earl Humphries, chief of plans and re- 
quirements in USAF's Telecommunica- 
tion System's 17ivision. Network serves 
over 650 facilities. 

Advent of the ballistic missile threat 
lias greatly increased the Air Force need 
tor rapid, reliable global communica- 
tions. while the prospect of space ve- 
hicle communications has greatly in- 
creased scope of svstem capabilities 
icqiiired since program was conceived. 

Under the terms of the contract 
being negotiated with nT, the coni- 
)xiny and its associates will assist Ait 
Force in the following: 

• Establisli total system future tequirc- 



• Design and fabricate models for sys- 
tem studies. 

• Develop necessary components. 

• Prepare final system cquiimieiit speci- 
fications. 

• Conduct over-all system engineering. 
To assure that the 480-L ptinic con- 

ti.ictor does not use its position to 
dominate the subsequent avionic equip- 
ment ptocurement or unfairly compete 
with other manufacturers, Air Force 


called the four bidders together prior 
to selecting a winner and obtained 
"agreement in principal" from all to the 
following limitations on contractor: 

• System will not be designed and en- 
gineered so as to give system contractor 
(ITF, RCA, Hughes and Hoffman) an 
advantage over otlicr equipment sup- 
pliers in hardware procurement. 

• System contractor can compete for 
subsequent hardware procurement with 
otlier suppliers when feasible. 

• However, system prime contractor 
will be limited to "a level of business 
for development and production of 
commercial equipment that is reason- 
ably related to that obtained in former 
veaVs." unless it is detemiiiied to be 
prejudicial to govcnimcnt interests. 

Air l'’orcc insistence on tlic inclusion 
of such provisions is believed to result 
ill part from fears expressed by some 
smaller companies that now produce 
c-cmmercial radio and communications 
equipment that tlic system prime con- 
tractor might propose a design vA-hieh 
only his own products could meet. 
The restrictions arc somewhat similar 
to those in USAF’'s contract with Space 
■Iccbnology Laboratories and Tlionip- 
soii Ramo M'ooldridgc but appear more 
lenient. 
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ARPA Plans Maneuverable Satellite Unit 


By Ford Eastman 

Washington— Plans to develop a 
satellite sehicle that can be controlled 
and mancineted on an extended basis 
throughout outer space were reported 
last week by Roy W. Johnson, director 
of Defense Deijartnicnt's Adsanced Re- 
search Projects Agency. Some sersirm-. 
jirobably would be manned. 

Johnson told the House Science 
and Astronautics Committee that the 
lirojcct designated "Mrs. V" (Manemer- 
ablc, Rceoscrablc Space Vehicle) is 
being actively pushed by the Dcfcn.se 
Department as a vital requirement, 
lie said: 

"'Ve see an urgent requirement to 
more from the area of controlled orbits 
to the area in which space vehicles ma- 
ncincr in and out of orbit and develop 
space flight pcrfonnance similar to that 
currenth- enjoyed by manned aircraft 
in atmosphere.'’ 

During the coming year. Johnson said, 


.\RP.A will s|)onsor work leading to 
advanced maneuverable vehicles. He 
predicted that prcliminarv' objectives 
will be achieved in this field within the 
next five to 10 years. 

Johnson assured the committee that 
.\RP.\ is implementing a program 
designed to achiev e and maintain space 
leadership over the Soviets. He pre- 
dicted that, at the present rate of the 
U. S. program, the Soviet Union should 
be overtaken within three to four ve.irs. 
ARPA Program 

Johnson told the committee that 
])rograms currently under way or in the 
planning stage include: 

• Use of the Convait Atlas intercon- 
tinental Iwllistic missile to increase 
booster capability from about 150.000 
lb. thrust to 150,000 lb. thrust. 

• Next jump in propulsion will be the 
1.5 million lb. thrust booster to he 
obtained by clustering eight North 
.American Rockctdync engines. Cluster. 


when mated with the Centaur, a high- 
energy upper stage under development 
by Convair and Pratt & W'hitney .Air- 
craft Division of United .Airaaft Corp., 
will permit the placing of a 15,000 lb. 
useful (Jiiyload into a >00 iiaut. mi. 

• Next step in the propnbion program 
is the million lb. thrust single chamber 
engine, also being developed by North 
.American- This is e.xpected to be avail- 
able in five years. 

• By clustering the million lb. thrust 
engines within two years after it i.v 
availahlc. boosters of si.x to 12 million 
lb. thrust can 1 k' obtained. This, John- 
son said, will permit placing between 
200,000 and 400,000 Ih, in 100 naul. 

• S)xice satellite iannclics under the Dis- 
coverer program to return satellite from 
orbit are in final preparation. Initial 
launching will be primarily to test the 
vehicle itself, particularlv propulsion 
and guidance. Later, the satellite will 
contain biomedicjl experiments to seek 
data on environmental conditions. Re- 
covery of these experiments will be 
undertaken. 

• With information obtained from 
Discoverer, National .Aeronautics and 
Space Administration's Man-in-Spaee 
program and the Dyna-Soat orbital 
bomber project, next step will he 
-Mrs. V." 

• Communication satellite |jrogram now 
under development. Project w-js initi- 
ated by Project Score on Dec. IS wlien 
an Atlas launch vehicle placed a simple 
delayed repeater svstem into orbit, Re- 
search and development program for 
this satellite will continue for five to 

• Navigational system satellite tests 
will begin in inid-1959 and ate expecteil 
to be operational in a few vc-ars- 

• Tactical cloud cover program. Sched- 
ule calls for first launehing bv mid- 
1959- This will l>e similar to the Van- 
guard II, launched hv NASA last week 
(seep. 51). 

• Project MIDAS to develop an carlv 
w-arniiif system based on use of satcl- 
lites- 

• Sentry satellite program to provide 
timely military information vital to I'le- 
feiisc planning. 

• Tracking stations. Agreements signed 
between NASA and Defense Depart- 
nicnt to provide for four additional 
tracking and data acquisition stations 
for deep space praises and broad-band 
data readout to be located at separate 
overseas installations. 

• ARPA is pursuing several programs 
for basic and exploratory militarv re- 


Saturn Timetable 

Wosliiiigton— Pout 1,5 million lb. thrust Rocketdviic cii|ine clusters have been 
ordered, a need for eight is seen and a |)CO|>osal for a total of 16 is now being evalu- 
ated, Roy AA'- Johnson, director of the .Advanced Research Projects Agenev, said last 
week. Development of the cluster is known as Project Saturn (AAA’ Feb. 16, p. 25). 

Johnson aim said he has asked Defense Department to iuetcasc funding for 
Saturn launeli facUities at Cape Canaveral. Fla., from a total of $63 million in 
Fiscal 1959 and 1960 to a total of $80 rm'llion for the two years. Breakdown now 
is $23 million for 1959. $40 million for I960. Johnson vvants $34 million and 
$46 million. 

Saturn cluster is to be flight tested in the fall of I960 and may make use of 
the Centaur high-energy upper stage. Johnsoii told the House Science and .Astro- 
nautics Coinniitlee. lolinson had said c-ailiet (AAV Nov. 24, p, 26) that lire 
cluster will fonii the basis tor a "s|roce Iruek" that might use Atlas, Titan or the 
Minuteinan as up|)cr stages. He said then that static tests might enme this 

Timetable for Sahiin development already Iras been accelerated since the pro- 
gram began bst August and could be stcp])rf up again with more funding. John, 
son said. Saturn uses eight 150,000 lb. thrust North .American Roeketdvne engines 
of the type used in Jupiter, Dior and Atlas. Development b directed bv .Vrmv 
Ballistic Missile Agency. 

The h^h-enetgy Centaur upper shige being developed bv Convait Division 
of General Dynamics Corp. and Pratt &• AVIiihies Aircraft Divbioti of United 
Aircraft Corp. is to be ready in time to be mated svith the eliistn. Johnson said. 

'ITiese will i>tovide “the new building blocks neecssatv to place 35.000 lb. of 
useful payload into a uomina! 300 nout. mi. orbit,'' Johnron said. Last November. 
Johnson said tire “space truck” w'ould provide the power capabaUts- to put a 

moon and possibly land a vehicle there that could retiiin to earth, 

under jARPA contract. Johnson said, aitd recoverv looks feasible. He said that 
by clustering engines, the U. S. will gain more than three years over any other 
method for achieving 1.5 million lb. of thrust, and at about half the cost of other 
methods (see p. 49). 

ABNLA also b nnderstood to be developing capsules for use with the Sabiin 
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xearcli involving auxiliary power svs- 
tems anci .solid propellant teclinoiogy. 

Johnson told the House Space Com- 
mittee that tests of the connniinicatioii 
satellite system will begin with bunches 
within a year or so. Satellite will be 
launched by intermediate range bal- 
listic missile-type boosters into orbits 
of 500 to 500 mi. The system, a more 
highly sophisticated version of Project 
Score, will have a communications 
capacity equivalent to 20 contimiouslv 
ar.iilabic 100-wpin. teletype channels. 

Tlie courier debyed repeated phase of 
llic satellite program. Johnson said, will 
I'clp relieve intercontinental electric 
communications systems by handling 
large amounts of routine traffic. 

Latec phase of the communications 
satellite progr.im will be the orbit re- 
peater system. Johnson said. This phase 
nil! provide satellites capiible of re- 
ceiving and retransmitting messages on 
an instantaneous basis from 5,000 to 
22,500 mi. orbits, 

instantaneous repeater will involve 
communications equipment of greater 
sophistication and capacity tlimi th:it 
to be used in tlio courier delated re- 
peater system, Jolmson said. Most 
important, he stated, the instantaneous 
repeater system will provide interconli- 
iicntal point-to-point communications, 
ground-to-air and ship-to-shore com- 
munications and broadcast-type com- 
munications to ground and mobile units 
on an instantaneous basis. 

Optimum pcrfonnance will be ob- 
tained bv using three or four satellites 
equallv spaced around the equator in 
stationary orbit at 22.500 mi. 

Defense interests. Johnson s.-iid. dic- 
tate that navigational svstems employ- 
ing satellites also be developed since 
large areas of the world and oceans 
are still inadequately plotted. A more 
accurate all-weather space-based navi- 
gational system will 'be an essential 
component of world-wide military 
movements and o]>erarions, he said. 

Contract Awards 
Detailed by NASA 

AVashington— National Aeronautics 
and Space Administration last week 
announced a total of 44 contracts for 
over 550,000 each awarded by the 
agenev between the time it officially 
beg:in operation bst Oct. 1 and tliraiigh 
Jan. 1. 

Over 5105 million have been obli- 
gated on these contracts for expendi- 
ture during Fiscal 1959. Tot.il amount 
of the 44 contracts will be more than 
S206 million over a period of years. 

Largest single contract listed by 
NASA is with Rocketdyne Division of 
North American Aviation for develop- 
ment of a single chamber liquid pro- 
pellant rocket engine of 1.5 million 


lb. thrust. A total of SIO million 
dollars has been obligated for this work 
during Fiscal 1959. Total funds for 
program are about 5102 million. 

Other work coveted arc lunar and 
space probes by the Ait Force, lunar 
probes by the Arniv. Convair .Atlas D 
fioosters for NASA's Project Meremv 
Maii-in-Space program and storable 
liquid propellant systems for rocket 
engines to be developed bv Jet Propul- 
sion Laboratory of Cal Tech. 

Collins Radio Sextant 
Used to Track Moon 

Cedar Rapids, Iowa— Moon has been 
successfully tr.icked for the first time bv 
means of its own cxtremolv weak micro- 
wave radiation using .AN/SRN-4 radio 
sextiint developed by Collins Radio Co. 

Fciit opens the w-.iy to using the 
moon as well as the sun for precise all- 
wtiitlicr navigation of Polaris-typc sub- 
marines and other naval vessels. It will 
enable submarines and ships to rendez- 
vous with complete radio and radar 
silence under foul weather conditions. 

Tlie SRN-4 radio sextant used here 
by Collins to track the moon is iden- 
tical to the one curtcntlv installed 
aboard the Navy's USS Compass Island 
and originally was dcvcUipe'd to track 
the sun bv means of its microwav e radi- 
ation during davlight hours (AW Nov. 
8, 1954. p. 45),' 

Radio sextant cinploys a 5-ft. diam- 
eter parabolic antenna and an extremely 
sensitive tecciver operating in the 1.8 
cm. biind. Sextant must operate from 
lunar energy which is only 1/500.000,- 
000,000,000 as strong as power con- 
sumed by a small Cliristmas tree bulb. 

'lire sextant scans a circle around the 
sun or moon’s rim to establish effective 
body center location. Unless the an- 
tenna is aimed directly at ibe sun or 
moon, a scanning modulation results 
whicli is converted into error sigmils to 
drive the antenna into proper position 
in order to continuously track the mov- 
ing body. 



News Digest 


Competirion foe an airborne ballistic 
missile e-arly warning system for the Air 
P'orce has centered around a large air- 
craft tliat will be e-apablc of dcstraving 
as well as detecting ballistic missiles at 
con.viderabic distances from tlic U. S. 
mainland (AW' I'eb. 16, p. 25). .Air- 
craft would carry anti-ICBM missiles as 
well as the avionic systans necessary to 
detect and intercept enemy missiles. 
Caiiadait is pjrticip>iting in tliis project 
rather than in .1 competition for a U.S. 
Navv anti-submarine aircraft as reported 
by Avi.vtion W'gEK (AAV Feb, 16, p. 


International Air Transjsort Assn. Paris 
session moved toward closer agreement 
last vvex'k on the jet surcharge problem 
witli both sides giving ground. 

International .Air Transport Assn, last 
week opposed, at a special meeting on 
short distance navigation aids of the 
International Civil Aviation Organiza- 
tion. any compromise that would result 
in dual nav-aid standards. lATA, whieli 
favors tlic U. S. VOR DME-T svston, 
said tliat not finally adopting one stand- 
ard svstem at this meeting would have 
consequences as grave as choice of a 
dual standard, 

Last Convair B-56 was recently re- 
tired from Air Force service at cere- 
monies in k'ort AA’orfh, giving the 
Strategic -Air Command an all-jet bomb- 
ing force. This final B-56, wliicli will 
be placed on permanent display at 
Amon Carter Field in I'ort AA^ortJi. is 
the last of 585 built by Convair Divi- 
sion of General Dynamics Corp. 

General Electric Co.’s Hcaw Mili- 
tarv Kltjctronics Department has estab- 
lished two new marketing units— De- 
fense Industries Sales and Defense 
Industries Contract Aelininistration. 
Both will serve the defense prime con- 
tractor market. Defense Induvtrie-s unit 
will be headed bv George D. Prcstvvich. 
and Fred Glickman w ill be manager of 
the contract administration unit. 

Honeycomb panels for the Nortli 
•American I'-IOS long t;mge interceptor 
will be constructed T>y Aeronca .Atauu- 
facturing Corp., Middletowm, Ohio. 
Contract calls for use of welded high- 
strcngtli steel, titanium and large 
amounts of brazed stc'el honeycomb. 

Kaman Aircraft Corp. sales will reach 
S50 million this vcJt, an increase of 
more than 50% over 1958, according 
to Charles H. Kaman, president. He 
told company supervisors that contracts 
totaling more than 514 million arc “im- 
minent." 
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Economy Fares Boost Transatlantic Rnns 


Foreign-nag lilies gain most of increase through use of 
bigger piston fleets in advance of heavy jet service. 

By Glenn Garrisou 

New York— Ntost of the 237< increase in scheduled Xortli Atlantic airline 
traffic last year «ent to foreign-flag carriers making the most of cx|jandcd 
piston fleets during the last \car before jets will be out in force. 

An Avi.vtion surrey shows that Pan American \\'otld Airways 

gained 87 in traffic on the route and Trans World Airlines’ increase was 
a modest 4.5% over 1957. Oser-all total of International Air 'Transport Assn, 
members' scheduled traffic was about 1.193,000, np from 968,000 in 1957. 
Charter business by the lATA carriers was up 95% to almost 100,000 
passengers. 


C.(mtinucd sharp increase m trans- 
atlantic traffic— in contrast to recession- 
hit domestic traffic, which scarcely mote 
than held its own— was partly due to 
the new economy class fate, which went 
into effect last .\pril and accounted for 
more than half of the total. As jjre- 
dictcd, the tourist class w-as fading fast 
and seyeral additional airlines will join 
Scandinavian Airlines System and elimi- 
nate it from their summer schedules. 
S.^S took the leap last year when the 
new fare went in. 

'Tlic North Atlantic airlines stepped 
up seating capacity by about 33%. of- 
fering 1,925,186 scheduled seats and 
suffering a loss in load factor o\cr the 
precious year, from about 67% to 
62% in both dircetions, Eastbound, 
the 59% load factor was the same as 
1957’s, but westbound it dropped from 
74% to 65%. Decrease in lusv-farc im- 
migrant traffic was partly responsible 
for the westbound results. 

Economy class passengers totaled 
062.634 fat the rear. Tourist traffic was 
down 63% to 274.896, but first class 
(including dc luxe) business showed a 
comfortable gain of 12% to a 255,620- 
passenger total. 

Troffic Pattern 

Pattern of passenger traffic over the 
year folloned that of 1957. with a rela- 
tively slow start, heavy peak season 
traffic, and a good columc holding up 
through the fall. During the first four 
rnonftis of 1958, eastbound scheduled 
traffic totaled about 117.700 passen- 
gers; from Mav through .\iigust. the 
figure was 298,000; and for the last 
four months in the vear, about 143,500 
eastbound passengers. However, in 
-April, when the economy fate went into 
effect, the eastbound tot.il jumped al- 
most 13.000 oscr flic same month of 
1957- 

Rcsults of the top five North Atlantic 
carriers in tenns of 1958 traffic volume 
and including the West Coast-to- 
Eutope polar route arc as follows: 


• Pan American cirticd 251,340 sched- 
uled passengers, up from 235,319 in 
1957. .Airline inctcused its transatlantic 
scats only 12% to 439,91 5, achieved .in 
rivcr-all I'rMtl factor of 57%. Polar route 
traffic totaled 19,318 passengers during 
PauAiiTs first full year of the service. 
The 1957 total was 3,124. 'Traiisatlantic 
eliarter business increased from 21,309 
passengers to 23,554. Economy passen- 
gers accounted for 127,317 of Pan 
American’s tohil. 'Tourist total was 
down from 162,853 in 1957 to >7.042; 
first class dropped from 70.466 to 
66,999. Pan.Am’s share of the total 
N'ortli .Atlantic market dropped from 
28.6% eastbound and 30.1% west- 
bound to 23.9% and 25.3% rcspcc- 
tivelv. Major event for the airline in 
I95S, of course, was introduction of 
Boeing 707-120 jet schedules to Lon- 
don, Paris and Rome. During the pe- 
riod Oct. 26 through Jan. 10. PanAni 
carri^ 23,089 dc luxe and economy 

natc both tourist class scats and all- 
first-class airplanes from its 1959 .sum- 
mer accommodations. Its Douglas 
DC-7Cs will carry first class and econ- 
omy or de hixe and economy passengers. 
Liist vear Boeing Stratocrui.scrs han- 
dled tlic all-fitst-class sclicdnlcs. 

• I'WA’s transatlantic total last rear 
was 160,484 passengers, up 4.5% from 
1957. Split w-as 127,396 tourist and 
economy, up 1,1% from the tourist 
total in 1957, and 33.088 first class 
ixissengers. np 19-6% from 1957. Load 
factor for first class was 58.7%: for 
tourist and economy. 58.1%. 'TWA 
has not finally decided to eliminate 
tourist class this vear. but such a move 
is now under consideration. 

• British Overseas Airways Corp. carried 
149,287 passengers, np from 114,871 in 
1957- I'irst class business increased 
from 34,782 passengers to 41,085; tour- 
ist dropped from 80,089 to 39,007; and 
the new economy class attracted 69,195 
BOAC passengers. Airline's share of llie 
total traffic was 27%, same as the vear 


before. BO.AC began the first trans- 
atlantic jet service last fall with Comet 
4s and has experienced a load factor of 
about 82% in the first class and dc 
luxe service. Bristol Britannia turbo- 
props also plied the Atlantic for BO.AC 
last year. althongU Biitannui service ac- 
tually iKgan in December. 1957. BOAC 
will go along vvitli the tourist class this 
year, on the assumption that a lot of 
passengers still use it even if the ectm- 
oiny class has f.ir ontstripped it. Com- 
biiiatiom of tourist, economy and first 
class will be offered in Btif.mnias. while 
Comets will contiiuie in first and dc 
luxe service and DC-7Cs will handle 
i-conomv nuns 

• SAS's total, incliuUng pohir route, was 
118,088 passengers, up from about 
87.000. .Airline offered 195,084 seats 
and achieved load factors of 60-1% 
ejstbinmrl and 63.1% westbound. S,AS 
canied 8,381 tourist passengers before 
the ,\pril switch, then rolled up a total 
ol 88.168 economy passengers during 
the rest of the ve.ir, first class total w-as 
21.539. 

• KLM Royal Dutch .Airlines catried 
102,716 North .Atlantic passengers, np 
from 99,748 in 1957- Seats offered 
totaled 169,1 53 up from 131.595, 

• Ail Erance was a close sixth in traffic 
volume with 90,569 North .Atlantic 
piis.vcngers, up from 75,241- Ca- 
piteitv wav up from 105,800 to 142,127 
scats. 'Ihc 1958 split was 38,000 econ- 
omy, 28,000 tourist, and 23,000 first 
class and de luxe. 

-Among other developments during 
1958 on the route; 

• Sabena Belgbri World Airlines, with 
last year’s Brussels fair at its doorstep, 
increased its share of the North Atlan- 
tic market from 3.8% to 6.9%. It car- 
ried 58,650 p.i»scngers. up from 39,976 
in 1957. Apparently because of the 
fair. Sabena 's eastbound traffic last vear 
exceeded its westbound traffic, with 
totals of 30,374 and 28,276 respcctivciv . 
Economy class customers accounted for 
>7,696 passengers in the 1958 total. 

• Lufthansa German Airlines, with new 
eepiipiiicnt including Lockheed 1649 
Constellations, increased its scat ca- 
pacity from >5,550 to 85,105. carried 
17,003 mote passengers than in 195“ 
for a total last vear of 54,413. 

• Irish .Airlines, newcomer on the ,\t 
lantic, began service in May with Super 
Constellations leased from Seaboard 
and W'cstcni .Airlines, Airline carried 
about 11.000 passengers with an over- 
all load factor of 38%. Irish Airlines 
service is all-economy. 

• Alitalia, in its first full vear of trans- 
atlantic operation after merging with 
LAI and taking over the Italian flag 
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service on the route, carried 26,425 
|)asscngcrs. The 1957 Italian flag ttans- 
atlantic total was 12,161 passengers. 
Italy’s share of the total traffic increased 
from 1.4% to 2.5%. -Alitalia operated 
new DC-7Cs on the route during 1958. 

• Swissair's traffic increased from 33.- 
702 passengers to 41,914. 

• El A1 Israel Airlines, during the first 
full year of its all-Britannia transatlantic 
service, offered 31,920 scats, up from 
13,611 scats in 1957. It carried 19,022 


Washington— Possibility of excessive 
vibration of the outboard engines on 
the Lockliecd Elcctra tuiboprop trans- 
port has caused the mamifacturer to 
recommend a reduction in enrise spads 
jjending completion of a ciincnt vibra- 
tory study of the aircraft, 

Lockheed has recommended that 
both American and Eastern airlines re- 
duce the original high speed cruise and 
maximum design si>ced to 288 kt. 
and 320 kt. tcspectively. Operating 
specifications call for a high speed 
cruise of 324 kt. and maximum de- 
sign speed of 364 kt., with the latter 
figured lot an 8,000 ft. altitude. 

Changes were recommended as a 
"purely precautionarv move,” according 
to Locklieed, and should have "virtu- 
ally nil effect" on airline operating per- 
fonnancc. Basis of the trouble vv-.is 
traced to a propeller stress condition 
with the manufacturer officially declin- 
ing to identify the propeller tvpc other 
than specifying that it doe.s not involve 
the Aeroproducts propeller used on 
most of its Electras. A spokesman for 
Hamilton Standard Division of United 
Aircraft Carp, conceded that the pm- 
pcller involved is a Hamilton Standard 
product but declined any further com- 

Othcr Lockheed spokesmen said the 
tompanv originally made vibration 
tests on the airlines’ Electras using 
.Aeroproducts propellers on the inboard 
engines only since anv attendant noise 
of vibration would be closet to the 
cabin. At present, the manufacturer is 
conducting further tests with .Aero- 

C ' cts propellers mounted on the (mt- 
engines to settle the question of 
possible difference in performance be- 
tween this h-pc of propeller and others. 
Study also is exploring such areas as 
shaft and bearing loading and wing 

Test results, thus fat. arc proving 
satisfactorv. according to Lockliced. 

Allison "engine company officials said 
the Lockheed study has no relation to 
Ihc Allison 501 engines which power 
the Electra. They said tliat, to date. 


passengers, up from 8.000, Pte-Britanni;i 
equipment flown on the Atlantic by El 
A1 was the Lockheed 049 Constellation, 
• Iberia Spanish Airlines carried 7,950 
rassengers, np from 10,950 in 1937. 
Equipment consists of Super C Con- 

Success of the charter business and the 
economy fare seem to reinforce the view 
that low cost transatlantic transportation 
appixils to a wide market untapped at 
previous fare Icvels- 


tlie povvcrplant has experienced no 
more mechanical difficulties than nor- 
niallv expected in tlic phasing in of new 
equipment, and the company has no 
design changes planned for either the 
engines or propcllcrs. 

Some problems of a minor nature 
have ari.sen but already have been 
solved, Allison said. Earlv loss of tur- 
bine compressor blades was caused by 
.1 loose fit of retaining pins in the rim 
of the compressor disk. Addition of a 
special ting at the base of these pins 
catches and holds the blade that has 
worked loose, preventing futther dam- 
age to other comptessor sfages- 

Maintcnancc reports show that ex- 
tensive- damage was done to the No. 2 
engine of an Eastern Ait Lines Electra 
last month by the loss of a turbine 
blade. A bLidc was thrown from the 


New Yoik-Rnmvay identific.itiuii at 
LaCuardia l-'icld has been considerably 
improved with the addition of eoiv 
denser discharge flasher lights to tlncsh- 
hold lighting, a flight check by .Avi.v- 
I ION WuKK indicated. 

Svlvania Strohcacons-wliite strobo- 
scopic liglils lliat can rlevclop 3.000,000 
candlepovvct. with a two-per-second 
flash frequency— are operating off the 
corners of Rnmvays 22 and 31. and 
shortly will be in use on Runway 1 3. 
Need Cited 

Need for increased visual aids at La- 
Guardia was stressed following the 
Eeb. 3 crasli of an American -Airlines 
Electra during a back-eontso combined 
tangc-ll.S localizer approach to Runway 
22 (,AW Eeb. 9. p. 38). Re'ason for the 
crasli is still unknown. 

Rnnvvav 4, which utilizes the com- 
plete Il.S approaeh-indiuling the glide 


third-stage compressor, damaging tlie 
next stage, cracking tlic No. > 
burner can and shearing off 24 boils 
linking the turbine intake to the tur- 
bine casing. Escaping exhaust from the 
breech caused fire u-.uniiig lights and 
signals to respond, but the engine was 
feathered witli no difficiilly. 

The engine manufacturer also said 
there had been a problem of insecure 
bolt retention in the propeller gear box. 
Changing to bolt retainers with stronger 
tabs also settled this issue, according to 
Allison. 

American Airlines last week dis- 
claimed trouble with vibration of anv 
kind and said its Electras have no ma- 
jor mechanical faults. Engineers for the 
company say there has been trouble 
with runaway starters leading to a few 
engine shiitdonn.v, but that in most 
cases it happened on the ground prior 
to takeoff. The problem has tx.'cn 
solved by rewiring the starters, thev 

AVhile both American and Eastern 
are operating Electras under the lower 
speed recommendations, they agree with 
Lockheed's contention that this has had 
little effect on their operation of the 

I-'ederal Aviation .Agency officials who 
have been receiving daily mechanical 
reports on the Elcctra from both air- 
lines say mechanical failures reported 
thus far have not been serious. 'I'hc 
few that have been reported, they say. 
are "miisimce" types common to new 
equipment and ate not considered a 
hazard to flight safety. 


path— IS equipped with Configuration 
".A" approach lights extending 3,000 
ft, Ibis configuration includes 2,500 ft. 
of Strobcacons, the last of which is 
500 ft. from the approach end of the 
runw ay. Hiese are expected to be oper- 
ative in several weeks. 

Work on the new lights, which ate 
installed and maiiitaincel by tlic Port 
of New York .Authoritv, initially began 
in April. 1958. I'irst NO'TAM '(Notice 
to Airmen) to pilots, on Eeb. 7, stated 
that the lights were available on request. 

Second NO'TAM, on Feb. 11. in- 
dicated that the Strolicacons would be 
operating during visibility of three miles 
or less and would be turned off should 
the pilot so request (this is because of 
their flash, which might prove distract- 
ing during the final phase of an ap- 
proach). 

Chcck of the system is being made 
hv the Federal .Aviation Agency and 
the Port Authority. Effectiveness re- 
|)orts also will be obtained from pilots 


Cut in Electra Speeds Proposed 
Pending Propeller Vibration Study 


Addition of Flasher Lights Aids 
LaGuardia Runway Identification 

By Robert I. Stanfield 
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mine the lights during viiried approach 
conditions. 

Aviation Wekk pilot-editor accom- 
panied FAA flight operations specialist 
Richard Skully and Port Atitlioritr air- 
port navigation standards engineer Al- 
bert Odell during a flight-check of the 
system. Takeoff was made shortly be- 
fore official siin.set-1740 ESI'. Ceiling 
at fjGuatdia svas H.OOO ft. Visibility 
«-as about ^ mi. in smoke and haze. 
.\ircraft flomi was a twin Beech. 

Stroboscopic lights were quite effec- 
tis'c during right-angle convergence 
courses to runway approaches from 5 
mi. out. Several low approaches at 110 
kt.. to Runwavs 22 and ^1. were made 
from initial altitude of 800 ft. to go- 
arounds at 100 ft. Two of these fol- 
lowed converging courses to the range 
station at Clason’s Point, where the 
lights were clearly visible, following 
which standard back course letdowns 
were made to Runwav 22, 2.8 nant. 


Washington— Resort .Airlines, cettifi- 
calc-d cruise carrier which su.spcnded 
regular passenger service font years ago. 
has told the Civil Aeronautics Board 
that it intends to resume service by the 
first of July. 

riling of its intentions bv tlic car- 
rier was in answer to a CAB decision 
ill the Resort Renewal Case in Sep- 
tember, 1957, directing the airline to 
resume opeiations under its certificate 
by Scptemlier of last year. Board mem- 
bers later gave Resort a time extension 
to July of this year with a proviso that 
the carrier submit plans for a resump- 
tion of service by Mar. 1 . Failure to 
actively resume passenger service prob- 
ably would mean a loss of Resort's cer- 
tificate to conduct package tours, ac- 
cording to CAB spokesmen. 

Resort fold tlie Board that "Sky- 
ciuise" tours will be reinaugurated on 


Runway identification was positive 
in all instances. One or the other of 
the two lights could be seen as aircraft 
was angled to approach centerline. 
Coming around on final approach, bntli 
could ic observed, thougli here the 
clearness was not as sharply defined, pos- 
siblv' because of the toe-out angle, 'tlie 
intensity of the flashes was nof quite 
a.s acute on the centerline. 

'ITie Stroboscopic lights are installed 
40 ft. outboard of each side of tlic run- 
way and about 50 ft. forward from the 
approach end (thrcshhold lights, by 
comparison, are set 25 ft. out rmm the 
approach end). They are being evalu- 
ated at a 20-deg. todout. and angle up 
at 7.5 deg. 

Optimum effectiveness of liglits dur- 
ing extremes of tain, haze, low scud, 
etc., is still to be determined. Approach 
minimums for LaCuardia are 400 ft. 
and 1 mi. visibilitv for tlie back course; 
400 ft. and J mi. visibility for the 
front eourse. 


or before the fnlv deadline with plans 
for a summer cruise operation between 
June 27 and Sept. 12 with a once-a- 
week Douglas DC-4 round trip flight 
from New York to Haiti and Jamaica at 
an all cx|)ense price of S389. 

Two winter season tours, between 
Dec. 12 and Mar. 26, 1960. also are 
planned. One would connect the same 
Caribbean points, while the other 
would be a round trip from New York 
to Nassau and Havana. 

Resort estimates that tlic 1 5-dav sum- 
mer season tour would bring Resort 
S124.100 in operating revenues, on a 
lasic air fare of S185, but would result 
in .1 net loss of S4.275 because of heavy 
developmental expenses. 

However, tlie airline says it would 
realize a S74.227 operating profit from 
the planned winter tours which ate ex- 
pected to cam 5810.760 in operating 


revenues on base fares of S1S5 and 
SI 60. 

Resort said it plans to ask C.AB per- 
mission to suspend all operations be- 
tween Sept. 27 and Dec. because of 
the custoinarv seasonal drop in tlie Car- 
ibbean tourist niaiket and hazardous 
hurricane conditions. 

Only major drawback repotted at 
tills time ill the Resort plan is a ques- 
tion of vvliat landing rights the carrier 
still has in its ccrtiScatcd area since it 
has been inactive as a regular passenger 
carrier for manv years. .Attorneys for 
the airline say they have contact^ the 
U S. State Department requesting that 
tlic needed rights be brought up to date 
in time for the June service. 

Resort told the Board it intends to 

groups with the thought of getting large 
groups for Caribbean tours. Iii prepara- 
tion for rtc planned summer service, 

large industries for package tours, with 
.1 tie-ill to any current incentive plan 

TIic airline has also started negotia- 
tions with Northwest and Trans W'orld 
airlines on interline agreements to sell 
RtsocJ's Miami. Havana, Nassau pack- 
age which the airline says would allow 
the two major triink.s to compete with 
National and Eastern for beyond Mi- 
ami traffic. 



Resort Plans to Restore Service 
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OVERHAUL and maintenance for Delta Air Lines’ piston engine fleet is completed at Atlanta, Ca.; each aiieiaft is sent to the maintenance 
facility after 2,000 hr. At left, nieciianies work on engines. Propeller shop b shown at tight. 


Delta Details Plans for Jet Maintenance 


By L. L. Doty 

Atlanta— Maintenance system that 
permits major ovcthanl of aircraft on a 
Evo-shift, five-day-week basis is being 
projected to cover jet operations by 
Delta Ait Lines. 'I'hc svsfem, known as 
tlic block or cvcle maintenance svstem, 
has been in operation at Delta’s over- 
haul base here for the past two years. 

Because the program provides man- 
agement with a continuing anaivsis of 
operating standards of Delhi's entire 
piston engine fleet, the company feels 
it will be particularly effective during 
tlie initial shakedow n period of Douglas 
DC-8 and Convair 8S0 jet transport 
operations. The svstcin provides for aii 
ciglit-way breakdown of the normal full 
major overhaul cvcle of aircraft. For 
example, the 16.000 hr. ma)Ot over- 
haul period of the Convair 340 i.s di- 
vided into ciglit separate- 2,000 hr. 
period.s or blocks. 

Mgjor Overhaul 

Each aircraft is tlius brought into the 
Atlanhi base headquarters every 2,000 
hr. for major overhaul on one of ciglit 
designated sections of the plane. In tliis 
wav', no airplane is held in company 
liangars for more than five days at one 
time, a significant advantage when com- 
pared with the 20 to 30 days aircraft 
would be tied up for major overhaul 
under the old svstem of complete main- 
tenance every 16,000 hr. 

Here are a few of the specific advan- 
tages gained by the staggered mainte- 

• Delta’s hangars are open for full-scale 
overhaul work Monday tluough Friday 


only so that all but a few mechanics 
liavc a free two-day weekend, barring 
serious non-routine problems which niav 
crop up periodically. Midnight shift 
also has been eliminated. 

• Plan evens the workload, eliminates 
peaks and vallcvs. 

• System releases aircraft for heaw 
weekend traffic and has permitted Delta 
to specialize in specific type charter 
work. 

• Provides management and supervisory 
peisoiincl with continuing knowledge 
of standards of aircraft. 


Delta prefers the block system to the 
so-called progressive system of mainte- 
nance since it feels tlie latter, wifli its 
tiglit tvvo-to-tluee day periods of over- 
haul, can too easily become bogged 
down by non-routine malfunctions. 
Delta considers its open weekend and 
extra niglit shift as buffers which can. 
through overtime, pick up any slack re- 
sulting from serious non-routine prob- 

In addition. Delta operations and 
iiiaiiitenaiice lieads feel tliat the block 
system enables supervisors to predict the 



ENGINE is cemos-ed hem Delta DC-7 at Atbnta, with aid of hy-draulic-powcced mobile 
ciauc. Delta utilizes a slaggcicd mainleiunce system based on a five-day work week. 
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FIRST IN INTERNATIONAL AIR TRAVEL! it's as true of Air France today as it was 
40 years ago when Lucien Bossoutrot made the first international passenger flight from Paris 
to London. Air France still follows this great tradition of French leadership in aviation. Today 
Air France offers the most non-stop flights between New York and Paris. This spring Air France 
will fly the fastest jet service in Europe and the Middle East. And next year Air France will 
cover the world’s largest route network with one of the largest jet fleets in the world. 



WORLD'S LARGEST AIRLINE/WORLD'S FIRST INTERNATIONAL AIR SERVICE 


wotkload to a more exact dcgtcc than 
other systems allow. ActualK. Delta 
projects its complete maintenance pro- 
gram for one year in adrance so that it 
can schedule or’ethaul of all aircraft to 
meet the demands of personnel raca- 
lions and hea\-y seasonal traffic periods. 

At present, the carrier is establishing 
maintenance standards for jet transports 
under the block system so that a realis- 
tic program will be functional when the 
first of its DC-8s arrive this summer. 

Under the block system, airenft are 
pulled into hangars on Sunday night 
sshctc thev arc immediatch' turned over 
to ground crews for a thorough clean- 
ing. Mechanics take over Monday with 
routine jobs for which standards and 
work sequences have been established 
under the program. During the day, 
inspectors follow through on complaints 
received from flight crews and base 
ground crews and submit their find- 
ings and recommendations to lead 
mechanics. 

These non-routine matters arc in- 
cluded with routine work, and the work- 
load is then rescheduled to encompass 
both routine and non-routine work so 
that orerhaul covering any one of the 
ciglit block periods can be completed 
b\- Friday. Often, non-routine problems 
are uncovered by X-ra\- processes to 
which the airaaft is subjected one week 
prior to scheduled block maintenance. 
Xon-routiuc problems arc under con- 
stant tesiew and analysis to determine 
whether recurring troubles should be re- 
classified as routine. 

\\’’orkload during the week is spread 
out so that the work sequena’ follows 
•in orderly pattern and so that no area 
of the aircraft is overcrowded at any 
one time by mechanic crews, W'ork 
during the week is analyzed by a •'earned 
hours report” which rates the "cffectisc- 



AIRBORNE ndai equipment is checked in 
Aiianta hangar by Delta's John Mitas. 


ness” of crews and foreman. In effect, 
the report is a time measure study and 
is used, not as measure of efficiency, but 
rather as a "scoreboard" which aids 
supen'isors in running down problems 
that may be creating delays in overhaul 

Although employes arc traditionallv 
bitterly opposed to time and work 
studies, Delta mechanics genetallv have 
accepted the earned hours nmnrt as a 
necessary factor in the over all inainle- 
iiancc program of the company. Me- 
chanics’ willingness to abide by the 
program is best testified by the fact that 
Delta mechanics represent the only 
mechanic group in the trunkline in- 
dustrv which has not been org.mizcd 
bv a l.ibor union. Delta's management 


New 'Vork— Sniug-hiil features, to fa- 
cilit-.itc loading and still retain the tube- 
configuration of the Conrair 600 turbo- 
jet and Canadair Cl.-l-t turboprop 
cargo transports, were described here 
last week bv Earl D. Johnson, cxccutisc 
\';ec president. General Dvuaniics Corp. 

Speaking at the Wings Club, John- 
son said the swing-tail ft-.iturc will be- 
come standard on tlie CI.--I4. i:ow in 
pioduction for Roval Canadian Air 
I'orce, and has been proposed to tire 
military and airlines tor the Convair 
600. Both aircraft are now being built 
with consentional side-loading fciitures. 

CL-14. a dcrisatisc of the Bristol 
Britannia turboprop, will be able to 
cattv maximum parload of 60,000 lb. 
or 167 passengers; interior whin is 
about 100 ft. long and has a cubic 
volume of 7.575 ft. 

Swing-tail Comair 600 would have 
a cargo-eabiu area of about 80 ft. long. 
10 ft- 8 in. wide and 7 ft. 1 in. high. 
Plane would has'c a range of 5,750 mi- 
with a 20,000 lb. piyload, or 2,955 mi. 
svith a 70,000 lb. payload. 

Jolinson said one change, Co facili- 
tate high-speed loading and unloading, 
svill be to design the 600 landing gear 
for 'kneel-down'' characteristic, bring- 
ing the plane's floor lesel even with a 
standard truck bed. 

Operating Costs 

lie added that corporation analysts 
have ptedicted that the CL-44 can be 
operated for "as little as three and a 
half cents a ton mile for freight, and 
less than one cent a mile for passengers 
in direct costs.” The Corn-air 600 
ssving-tail \ersion, Johnson continued, 
can compete with surface transporta- 
tion in direct eost-pcr-ton-mile. 

Turning to deselopment costs, John- 
son emphasized that the "astronomical 
costs” of complex weapon systems 
‘‘virtually precludes the gosemment 
from pioneering new transport-type air- 


attributes the five-day week as a major 
reason for this unusual cmplovc-man- 
agemciit relationship. 

The earned hours report is compiled 
from infonuation entered on Interna- 
tional Business Machines cards, eacis of 
wliich contains the details of individual 

Before the earned report is printed 
and circulated to department heads and 
management, foremen arc gi\'en tlic 
opportunitv to suggest any changes 
or corrections ther' feel warranted. 
Base maintenance programs continue 
throughout a seven-das' week. All DC-6 
and DC-7 base maintenana- is per- 
fonned at the company’s base in Miami 
and all Consair 540 and C-46 base 
maintenance is done in Dallas. 


craft." 'i'his leaves, he said. One major 
custoiiicr— the airlincs-and a possible 
orher customer, the non-schedulcd car- 

But these customers, the cxecutisc 
declared, may lack the necessary pur- 
chasing power, largely due to sluggish 
action on fare relief. .\ past president 
of the -6ir Transportation .Assn., John- 
son, in 1954, made presentations to the 
Cisil -Aeronautics Board requesting 
s'.ich fare relief, since it was "obsious 
that it vras necessary to enable the air- 
lines to finance the needs of tlic coming 
jet and c.itgo ago." 

Slight Relief 

lie noted lliat ‘‘some slight relief” 
has been granted, but stressed: 

"It s'ergos on the ridiculous that here 
in the spring of 1959. with at least 
three of the 12 scheduled airlines in 
the country in scsere credit difficulties 
and with three of tlic remaining nine 
in a financi.ll bind, after months and 
months the General Fare Investigation 
still seems but little closer to a con- 
clusion. 

"It is almost impossible to reconcile 
the slow, cumbersome working of the 
CAB and its policies with the fact that 
it was established under tlic terms of 
the 1958 act to foster and promote 
aviation,” Johnson said, and added: 

“Instead, it is crippling the very in- 
dustn' it w-js designed to aid." 

Referring to cvervday air transport 
of goods, %hnson not^ that expan- 
sion of air cargo business is an in- 
cvitabilitv but that the key to making 
air cargo a conventional means of trans- 
port is in expanding the market from 
low-density, fiigh-vaUic goods into the 
lower-premium freight items. 

"1 know that some of the nation’s 
largest airlines arc proceeding under 
the assumption that during the late 
1960s thev mav be earning more cargo 
than passengers," Johnson said. 


Swing-Tail Convair 600 Proposed 


AVIATION WEEK, Febroory 






airlines in the XT. S. is supplied 
by Sinclair. There is 


no better proof 
of reliability. 

SINCLAIR 
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Converting DC-6As Into Cargo-Passenger Airliners 

AiResearch Aviation Service modifies to specific airline requirements 


The cargo-passenger convertible DC-6A allows 
a change from full passenger to cargo-passenger 
configuration on three hours’ notice, and full 
passenger to full cargo changeover in 24 hours. 
Literally three airplanes in one, it assures oper- 
ators the best use of present equipment. 

on tracks . . , galleys and bulkheads designed 
for quick and easy removal . . . passenger lava- 

Other major modifications for DC-6 and 
DC-7 aircraft include: 

* Conversion from first class to tourist seating, 
or combinations of ibe two separated by a mov- 
able bulkhead. 


• Radar installation including design of system 
and addition of radar nose . . . also radio, navi- 
gation and other communication and electrical 
systems. 

• Extended range and increased gross weight 
of DC-6B. 

• Performance of any required Douglas Serv- 
ice Bulletins. 

Modifications have been performed for lead- 
ing airlines including American, Canadian 
Pacific, Pan American. Japan, Hawaiian, Swiss- 
air. Sabena and others. AiResearch 's more than 
150,000 square feet of floor space represent 
the finest conversion, modification and serv- 
icing facilities available. 


THE 



\our inquiries are invited. 

CORPORATION 

AiResearch Aviation Service Division 


SHORTLINES 


► Aloha Airlines Inc., fonncrlv Trans- 
pacific Airlines Ltd. of Hawaii, has been 
reissued a certificate of public conveni- 
ence and necessity bv the Civil Aero- 
nautics Board to reftect the carrier’s 
fomial change of name. The reissue 
became effective Feb. 11. .Aloha an- 
nounced the airline's SI million issue 
of four million shares of preferred 
stock has been coinplctclv sold to resi- 
dents of the Territorv of Hawaii .it 25 
cents per share. The airline also has 
signed a loan agreement with U. S. 
Life Insurance Co. and Continental 
•Assitrance Co. for 52,290,000. 

► American Airlines is rescheduling in- 
auguration of its New York-Chiengo- 
San Francisco Boeing 707-120 turbojet 
service for Mar. 22. Delay from orig- 
inal date of Mar. 1 was attributed to 
flight training delays brought about by 
bad weather conditions. 


► Civil Aeronautics Board lias denied 
Riitas Acrcas Nacionales, S. A.’s peti- 
tion for reconsideration of the carrier’s 
application for a foreign civil airaaft 
permit to operate six flights per week 
for 12 weeks from Port-au-Prince, 
Haiti, to Miami. R.ANSA wanted to use 
the permit to transport bananas from 
Haiti to Miami. 


► Pan American M’orld Airways, which 
has had a team of company experts 
training Pakistanis in all phases or air- 
line operation since June, !95v, plans 
to train 54 Pakistan International .Air- 
lines emploves in the U.S. this year 
under the auspices of the International 
Cooperation Administration. 


►Riddle Airlines carried 6.455,779 lb. 
of air freight during December, a new 
companv record. 


► Southem Airways will offer a fare dis- 
count of 554% to college students be- 
ginning Mar. 20, subject to Civil Aero- 
nautics Board approval. Rcduccd-ralc 
traveler mrlst present a certificate from 
an official of his school and must pur- 
chase a round trip ticket, the return 
portion of which must be used within 
10 days after the going portion. 


► Air France, which celebrated its 
40th anniversary on Feb. 8, will in- 
crease its transatlantic flights to 28 
wceklv. with 25 on the New York- 
Paris nonstop route, during 1959. 
Three flights each week will serve the 
Chicago-NIoiitical-Paris route and two 
weekly flights will be inaugurated be- 
tween Montreal and Paris. .Air Irance 
also will have four nonstop flights he- 
hveen New York City and Mexico- 


AIRLINE OBSERVER 

► Watch for a new flaicup of the crew complement battle between the 
Miglit Engineers International Assn, and the Air Line Pilots -Assn, Execu- 
tive board of the engineers’ union meets in Now York at the end of this 
month with drastic action indicated over the use of the fourth crew member. 
Action of the board will center around the question of safetv and probably 
will be brought before tlic hYderal Aviation .Agency as a technical dis- 
cussion. 

► Trans AVorld Airlines is operating its first Boeing 707-120 transport for crew 
training and route checks from its Kansas City base. Although Howard 
Hughes has clamped a ]xr$onal publicity lid ou all TWA jet transport de- 
liveries, there ate seven 707s in brilliant red TWA markings on ramps out- 
side Boeing’s Renton and Seattle plants with numbers 9. 10 and 11 well 
along on tlic Kenton final assemblv line. Hughes has ptibliciv admitted 
buying only eight 707s while actual order calls for J2 of which 15 will be 
the 707-120 for domestic use and 18 model 707-320s for international 

► Pan American World Airways has been averaging 10 hr, a day utilization 
with its fleet of six Boeing 707-120 jet transports on transatlantic operations, 
training flights and its interchange witli National Airlines between New 
York and Miami. Utilization rate for Douglas DC-6B at similar point in Pan 
Amorican's fleet introduction averaged about three hours a day. 

►American Airlines realized a load factor of 99,3% on its Boeing 707-120 
Rights during the first 18 days of transcontinental operation, Between Jan. 
23 and Feb. 1 1 the daily nonstop flights between New York and Los Angeles 
carried some 3,270 passengers over tire route out of a total of 3,731 scats 
available on the scheduled jet flights. 

► Sikorskv -Aircraft Div ision of United .Aircraft Corp. plans to fomiallv 
itnveil its S-61 commercial jet lielicopter this spring. S-fil. which will catty 
23 pissengers, is powered by two General Electric T5R gas turbines. 

► Russia has started delivery of four turboprop An-10 and 11-18 transports 
to its Polar Aviation -Administration- Soviets say the aircraft will be used 
for regular passenger and cargo serviee (o mainland and off.shotc island 
points north of tlie Arctic Circle and for ,su])plying scientific expeditions 
on the ]X)lar ice. 

► I'cderal .Aviation Agency has published a new .Airplane Flight Instructor 
Examination Guide. Developed by the Examinations Branch of the fonner 
Civil Aeronautics Administration, the guide features a list of 20 sample 
questions to familiarize the applicant with testing tccliniqiies emploved in 
the written examination, plus studies of weight and balance, radio-telephone 
procedures, aerodynamics and determination of attitude. 

► First of three identical VC-137 military transport versions of the Boeing 
707 will be delivered to the USAF Special Mission Squadron in April with 
the other two following in Mav and June. Interiors of the aircraft are de- 
signed as flying offices for President Eisenhower and other lop government 
officials but arc less elaborate than the present Columbine presidential trans- 
port. Sjwcial eoininunications area is contained behind the crew coni)>art- 
ment and includes both u])per and lower cabin decks. Eiglit scats in two- 
ahreast configuration occupv the next compartment followed by the office 
fitted with couches which convert into b^s. Rcniaiiider of cabin ui>pcr 
deck is fitted with two abreast scats with a small table between, similar 
to American Airlines first class configuration. 

► Turboprop and turbojet transports arc expected to account for 93% of 
all ton niile.v flow n bv Aeroflot in 1965. Officials of the Sov iet airline regard 
this as a major goal under the new Russian Seven Year Plan and claim it is 
feasible Ivecause of the high productivity of such planes as the twin jet Tu-104 
and the four turboprop H-18, Aeroflot lists the Tupclov as "st-ven times” 
iiKire productive than |jislon powered aircraft; the 11-14 as "eiglit times" 
more productive, and the Tu-1 14 as "20 times" more productive. 
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6 out of 7 

Jet travolers to Europe 
choose Pan Am 
Jet Clippers 

&A hours from New York to Europe 
—that's Jet Clipper MagicI 

The dramatic impact Jet Clippers* have 
made on transatlantic travel is due in part 
to the fact that these are the world’s fastest 
airliners. Couple this with their amazing 
comfort and quiet and you have the swift 
magic that leads 6 out of 7 transatlantic Jet 
travelers to choose Pan Am. 

This is an unequalled story of success . . . 
never in the history of aviation has an air- 
liner met with such immediate approval . . . 
nor with such good reasons. 

What are the reasons? Speed, conven- 
ience and economy. Pan Am Jet Clippers 
are fastest to London, and the only Jets to 
Paris and Rome. Convenient daytime, and 
nighttime flights leave daily. And only on 
Pan Am do you get economy class Jet serv- 
ice. There’sno extra fare for extra speed! No 
wonder Pan Am is the Jet leader to Europe. 



WORLD’S MOST EXPERIENCED AIRLINE 
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,.JE*S IS HAPPEKIK6 AT NORTHROP Ji. 



RADIOPLANE RP-77D 
SETS NEW DRONE 
ALTITUDE MARK! 


New holder of aa unofficial world altitude 
record for propeller-driven drone aircraft— 
Radioplane’s RP-77D aerial target. This 
record-breaking bird climbed to more than 
46,000 feet during Army evaluation at Dona 
Ana Range, Fort Bliss, Texas. 

Sidelight on the flight: the record-setting drone 
bad six previous flights to its credit— is ready 
for further action after its seventh recovery by 
two-stage parachute. 

Rocket launched. Radioplane's RP-77D is 
turboprop powered to speeds in excess of 400 
miles per hour at above 40,000 feet - and is 
capable of flight duration exceeding one hour 
at this altitude. Relative to performance, it is 
a low-cost target Constructed almost entirely 
of fiberglass laminate, the RP-77D has an 
additional capability for photo and television 
combat surveillance missions. 

Other current Radioplane drones in develop- 
ment are the supersonic USAF XQ-4 A weapon 
evaluation target and the XKD4R-I rocket 
target for the U.S. Navy - two more members 
of the world’s only complete drone family. 



RADIOPLANE 

Van Niiys, California, and El Paso, Texas 
A Division o! Korthroi) Corporation 



RELIABILITV of tockel.engine clusters can be raised considerably by designing them with cnginc.out capability. Hypothetical vehicle 
can have successful firsf.sfcige boost with two eogines shut down on one side of the cluster even though one is a gimbaled control engine. 
Other three control engines arc canted left to counteract asymmetric throst. To allow a mission to be completed with a 2/13 reduction 
in thrust, payload would have to be reduced by about the same percentage. 33'itb tliis design it is thcorctically possible to make reliability 
of cluster higher tbau that of any single engine in the cluster, 


Clustered Rockets May Boost Reliability 


By J. S. Butz, ft. 

'Washington— Clusters of rocket en- 
gines that will be capable of completing 
a mission after one or mote engines 
hate failed may become the most re- 
liable and economic boosters for large 
space vehicles. Using the cnginc-out 
safety concept employed for years on 
multi-engincd aircraft, the aggreg.itc re- 
liability of clustered space propulsion 
systems may be theoretically raised well 
above the reliability of any single rocket 
engine. 

This philosophy of redundant engines 
for million pound thrast plus boosters is 


receiving consideration among industry 
and gotermnent agencies for financial 
as mueli as reliability reasons. Kven 
though the pjvload of tehides powered 
by such clusters of existing powcrplants 
would be considerably .smaller than that 
of a similar sehiclc powered by a large 
single chantber engine, the possible in- 
crease in rcli.ibility could mote than 
offset the weight penalty. 

Apparently the time is not many 
years away when the U.S. will be 
launching swee \ehiclcs svhich weigh 
over one million pounds and cost in the 
neighborhood of $100 million each. 
Tire thought of losing scseral of these 


budgetary as well as physical giants dur- 
ing a dcseiopmciit program is not rest- 
ing easily at nianv management Icsels. 

Reliability of the various ss-stems in 
these vehicles then is of great concern 
and must appruach 100% if the over- 
all reliability of the vehicle is to be ac- 
ceptiihle. 

Two primary methods of adiier ing 
higlr reliability arc being debated at the 
technical level as planning for the first 
large space rchiclcs progresses in U.S. 
iiiilitary and civilian agencies and in 
industrs . The two general methods arc; 
• Dual systems— Use of redundant 
guidance packages, instrumentation. 
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HUNTER-KILLER 


TEAM 


T R A 


N I N G 


NTDC’S* ANTI-SUB TACTICS TRAINERS BY ERCO; 
AD-5N. P5M-1, S2F-1, ZSG-4, 

P2V-S, P2V-7. ..AND NOW THE S2F-3, 
PROVIDE INTEGRATED CREW TRAINING 
FOR THE MEN SAFEGUARDING OUR 
SHORE-LINES. THIS LATEST ERCO 
7-MAN TEAM TRAINER SIMULATES ALU 
ASPECTS OF ANTI-SUBMARINE 
WARFARE FROM SEARCH. TO TRACK, TO KILL 




ERCO TRAINING-TO FILL THE SUITS . .TO HAN THE PUNE. 




• Mon-machlne tasic anoiysis (instruclor and nrnw) — > 
ffloximupn inornlng Ironsfer. 

• Automatic self-checking system— moximum utiliza- 
tion through minimum mointenonce. 

e Complete environmental realism, 

e Largest mognitude simulator for team training. 


MARYLAND 


SO 


Cluster Reliahility 

Reliability of i’lobabilih .All Fn- Ptohability Nine or Probabiiit) Kiglit oi 

i'isch Engine in giiici Will fjpetate Mine Engines Will Mote Engines Will 

Clnslet I’lopcili Operate Prnpeily 0|>etatc Pco|)Ctl> 

600f 91% 98% 

90% 35% ?•»% 91% 

85% 20% 5d% 78% 

Eshinates of theoretical reliabilitv ui elnstecs with 10 engines arc shown. Fignies arc 
only intended to sJiow trends and were obtained using simple probability and assiinied 
reliabilitv for each engine. Main benehf of cUuters is tu grc-atlv increase available 
thrust using csistiiig engines but engines iimst have high reliability for the cluster 
to have good reliability even if it is designed to fmictiun with one nr two engines nut. 


control units and other systems as well 
.IS clustered engines which e.in Iwck 
each other up in rase of failure. 

• Single systents-Deselop components 
with higli enough reliability to allow 
single systems to )>e used thus allowing 
a significant increase in payload. 

It is generally considered that relia- 
bility data on present systems and that 
projected for future equipment is not 
conclusive enougli to sliow that either 
of these design pliilosopliies ha.s a clear 
superiority over the other, 't he debate 



Radiation Sleuth 


Muss spectrometer, siinilar to this unit 
(arrow) developed bv Curl Mellwain of Stulc 
University- of low-a. inav be used to deter- 
mine coinpositimi of v-jn ,\llen radiation by 
csbiblishing w-hctlier it consists predomi- 
iiantlv of electrons, protons or other charged 
particles. One tvpc syscctrometer eiuplnvs 
focusing coil w-hieh allows oulv cIcctTons to 
pass thrmigli to scintillation counter. By 
varying volhigc on coil, scientists ran eshib- 
lish L-Icctrun energy level. Anotlier tyi>c of 
spectrometer irses )>ermanent magnet to 
sweep uut electrons and paxs onlv posibv-ely 
charged particles, TTiitd type gives an out- 
put pulse whose height indicates whether 
positive cliarged prtielc is a proton or an 
alpha particle. ,S|)eelrometer shown is type 
used in earlier rocket probes aboard a Nike 
Cajnn Fred trom I'ort Ctmrctiill, Canada. 


ptob-.ihly will continue at least throiigli 
tlie next generation of space and halli.s- 
tic missile sssteins. 

Contracts airradv liase been let for 
seine III this equipment which inclucles 
two 1- to 1. 5-million lb. thrust rocket 
engines. One is a cluster of eight of 
the widely-iiseci Rocketdyiie engines 
hasirally developing about 1 50,000 lb. 
tlirust which ha.s readied a reliability of 
around 90% or better in most of its 
installations. 'I'his duster will he en- 
gineered by the Army Ballistic Missile 
.-\geiici for Defense l5epartmenfs .Ad- 
vanced Research Projects Agenev. The 
other is a single diamlxyi engine to tie 
developed by the Rocketdvne Division 
of North .Anicric-an Aviation for the 
National .-Acronaulics and Space .Admin- 
istration. If past t.yperieiice mav be 
used as ctitcria. tins engine will nut 
have a reliabilitv near 90% until it has 
been flight tested 20 or 50 times. 

.According to tlie schedule being yire- 
sented to Congress, tlicse two Ivoostcrs 
will rarry U.S. hopes for large space 
vehicles during the next 10 yc-ars. Botiv 
engines arc best suited as reg.itds effi- 
ciency to power vehicles with takeoff 
weiglits around I million lb. or more 
but the cluster w ith engiiie-imt e.i|)abil- 
ity could materially raise the chances of 
successfullv hmiidiing lighter vehicles. 

There are a niimlx.-r of major consid- 
cratiuns in the design of duslets that 
liave satisfactorv engine-imt yserfotm- 
ance. One is to kec|) each engine in the 
duster completely separate from the 
others with individual fuel pumps and 
turbines. The propellant tankage would 
lx; the onlv svstein common to alt tlie 
engines. In this way any engine mav be 
eliininateel from the duster vvithmit im- 
|)airiii| tlic operation of any otliet. 

Another design point is to provide 
iiistmnieiitatioii to detect tlie bcgiiming 
of frrnihlc in each engine and an auto- 
inatit control to cut the engine off. 

Kxperience Ivas proven that most mal- 
functions in a rocket engine are not iin- 
mcdiatelv ratastropliic and that a great 
percentage of failures giv c advance warn- 
ing. Instrumentation that might he 
used to report an impending Faiturc 
could incintle a vibration gage to show 
unstc“udy or rough hnniing of the cn- 
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You can Jenend on HyA¥¥ 
iet engine bearings . . . 


EXCEEDING 

SPECIFICATIONS 


THE LOCKHEED ELECTRA IS POWERED BY 

ALLISON S01-D-13 PROP-JET 
ENGINES 

WITH HYATT KY-ROLL BEARINGS 
IN THE POWER SECTION AND 
REDUCTION GEAR 


CallinE oil Hyatt to build your jet engine bearings assutes 
YOU of the ul timate in bearing precision. 

Xnd HYATT’S uncompromising quality controls 
guarantee this precision throughout the entire production 
schedule. HYATF'S uniform accuracy prevents vibration— 
assures longer, smoother OjHtralion in every single 
application! Every bearing we deliver will measure up— 
not merely to vour minimum S|R'cificalions, 
but to your highest expectations! 

Request Catalcw A-56 for size ranges and load ratings of 
standard IIY.A'TT Aircraft Bearings. 

For exjiert engineering an<l production help in solving 
yiecial bearing problems, contact Hyatt Bearings Division, 
General Motors Corporation, Harrison, New Jersey. 


lYATT; 


Another 1^^ contribution to aviation progress 

'Htr-KOi-M. mCAtUMGS 

FOR AIRCRAFT IfXIDtJSTRV 


ginc. prcwim; gage to monitor conibus- 
tion chamber pressute and temperature 
pges to indicate the dcielopmcnt of 
not qiots. Even thougli sophisticated 
systems could be dei eloptd to cut off an 
engine basing any of wide variety of 
troubles, the systems svould add to the 
general complication of the schicle. 

From the control standpoint, a clus- 
ter that had only four gimbalcd en- 
gines svinild be able to operate ssith any 
one of the four shut down. Pitch and 
yasv control can be maintained so long 
as one engine on t-ach axis is tunning 
but roll control requires two engines on 
any one axis. A ssvitching arrangement 
ssciuld be required in the autopilot to 
phase one control axis complctcls out 
when roll signals were sent from the 
guidance' ssstem and one gimbalcd en- 
gine ss-as not functioning. 

Other major points in the debate con- 
cerning cluster! and sery large single 
chamber engines include; 

• Clusters lend themselves to reduced 
mamifacturing and maintenance costs 
because asscmblv line techniques can 
be used to produce the larger numbers 
of smaller engines required. Defective 
systcim on clustered engines would be 
easier and less costly to replace. 

» Dcvelojimcnt corts of clusters of 
proicn engines would be much lower 
lhan those for developing single cham- 
ber engines o\cr 1 million lb. thrust. 

• Reliable single chamber engines of 
this size, however, are considered vital 
for the serv la^c space probes planned 
for the l$70s. These 1 million lb. 
thrust plus single chambers «ould be 
clustered to send payloads of up to 100.- 
000 lb. on long space journeys. 

• Ground checkout of the clustered en- 
gines prior to launching, svhile it prob- 
ably would be more ol a routine job. 
especially if today's engine were used, 
also probably nould require more per- 
sonnel and considetabh’ more time. 
Culdown schedules wbuld be more 
difficult to maintain. 

• Clustered engines might be less sus- 
ceptible to damage during rccoscry aftci 
boosting a space schicle. Recovery of 
both type.s of 1 million lb. thrust plus 
boosters is planned to cut down costs of 
the targe space probes. 

British Continuing 
Blue Streak Missile 

London— Continued development of 
the Blue Streak, liquid fueled, medium 
range Ixillistic missile, ami a "signifi- 
cant increase” in the production rate of 
nuclear vv-.irheads are the main points of 
a defense White Paper puhlishcel here. 
Defense expenditure will reach S4.259.- 
564.000 during 1959-60, the report says, 
which is 4% over the original estimate. 

'I’hc V\Tiite Paper also disclosed that 



BIRD’S IR VIEW... 

of a Hot Stove Pipe 

THE WEDDING OF OPTICS to electroiiics may well be the 
marriage of the century ... a Tl-fostered union produc- 
ing infrared guidance systems capable of finding, 
evaluating, rejecting false targets, and directing its 
"bird” to point-of-impact. Texas Instruments — leading 
producer of silicon optics for infrared applications — 
has achieved an intimate understanding of this and other 
unusual materials for specific portions of the spectrum. 
In one of the nation’s best equipped facilities, TI optics 
specialists design, grind, polish, and coat silicon lenses, 
prisms, windows, and other elements with the precision 
accuracy necessary for even the feeblest IR signals. Backed 
by a full-time engineering service with fast computers 
for design execution, the Texas Instruments optics team 
has the "know-how” to carry through your project from 
sketch pad ideas to custom-made systems. For detailed 
information on any phase of precision optics technology, 
contact SERVICE ENGINEERING DEPARTMENT: 


Texas 


Instruments 
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\JS*' fUr LH2 

for cryogenic flow control — 

HYDROMAT ICS 
FLO BALL VALVES 

100 % FLOW EFFICIENCY 

• PROVEN RELIABILITY • IDEAL THROTTLING CHARACTERISTICS 

• ZERO LEAKAGE • POSITIVE MOISTURE-SEALED ACTUATION 

• MAXIMUM SERVICE LIFE • FULLY QUALIFIED 

• FASTEST RESPONSE • UNIQUE MODULAR DESIGN 



F10«SAa-rHE ACCEfrEO STANOARD OF MAXIMUM FERFORMANCEANO REUABafTy 


_ AuoiMCe KotuI new flo-ball valve catalog 

r TWX tor 




Hydromatics, Inc. 



PtKLO tNaiNCIRINa OmCES: 

Nm«m: 35 N. Am>,« Fkn. KYls 1.744i • ItntlsitM. O.C.: 141) It fL. STt.n.f )-MH • «mW« BL.iKwiit 4-0577 • la4luiH>lK MS t. 47<4 CU«M 1-MI7 


.1 unified coniniaiicl cmhr.idiig .ili tlu' 
.irmcd services is to be set up soon 
in lire Mediterraiieiiii :md possibly later 


of aer 


•st-arcli 


desclopment contracts. N'uitlicr did it 
coiniiient on tlic current priority of 
Blue Strc-.ib dc\clo|)iiient-an omission 
trnin previous years. 

'I'lie decision to prottcei nitb Blue 
■Streak scotciies pcrsi.stcnt rumors that 
Ibis missile was to be aliandnued in 
fasor of tlie I.ockliecd Polaris fleet bal- 
listic missile .system, .\ccording to the 
White Paper, the V bomber series will 
l>e phased not as Blue Streak becomes 
c'peratiunal. 

Amone tlic reasons ciirrcntiv being 
ejuoted rot this decision is the fact 
that Blue Streak could Ix^ used in a 
future British space program— as noted 
in the W'hite Paper-but the Polaris 
could not. 


Progress Report 

Most of the White Pa|jer iiinounted 
to a progress report on the five rear de- 
fense program that was aiinoiinced in 
1957. 

It confirms that (I) the Knglish Klce- 
tric P.IB Lightning jet lighter will go 
into service next year eriuipped with 
the I'irestreak infrared missile and will 
later be armed with a higher perform- 
ance guided vvt'.ipon; (2) later version 
of the Army’s Tinmderbird and the 
RAl ”s Bloodhound gromid-to-air mis- 
siles are under development; and (?i 
development of the Avro .stand-off bomb 
is progressing satisfactorily. 

No further debiils of the 'lSR-2 
project to replace the Canberra lionilx;t 
(.AM' I'cb. 2. |). s"l were noted in the 
M'hite Pa|>er. But the government Con- 
firms its intention to order a small mnn- 
ber of strategic fighters capible of 
earning guided missiles and tlieir asso- 
ciated radar vehicles. 

Commenting on Roval N.iw c(|iu])- 
incnt, the W hite I’aper states that 
jjrcliminary work on the Countv-Class 
guided missile ships has begun- 'riiesc 
will have propulsion equipment of very 
low specirit weight combining steam 
.ind gas turbine units and will be armed 
with the Seasluf missile and tlie short 
ranged Se-acat. Ilie Sea A’ixeii, which 
comes into service this year, will have 
the Firestreak missile. 'I’lie Westland 
Wessew will become the Nav v’s main 
,'nti-submarine aircraft-an alf-vveathcr 
helicopter. 

Greater production rate- of micicar 
warheads, according to the Wliite Paper, 
has been made possible by a ”valu- 
able" exchange of technicid informa- 
tion vvitli the U.S., together with the 
icsults of the gosermnent’s latest tests. 

Some observers Ixilieve that this col- 
l.ihoration has led to a partial suhstitn- 


tioii of lithium fur tiitium in the vvar- 

'llie report add.s nothing new to the 
ilreadnoiight mieleat submarine devel- 
opment .situation vvhieh is stated to he 
proceeding at an advanced rate. 

Space Aa ionics Study 
Contract Gi\en ITT 

New York— I’erminal guidance meth- 
ods for si>ace vehicles will be studied 
bv International Telephone & Tele- 
graph Corp. under a new contract 
awarded by Air Reseatch & Develop- 
ment Command. 


Program objective is to define guid- 
ance system requirements and suitable 
techniques and designs. This will in- 
clude sensors to measure the vehicle’s 
velocitv vector relative to siHce ob- 
jects, altitude of vehicle above the 
planet surface and attitude of vehicle 
with respect to its velocity vector as 
well as its |)osition in space, 

Guidance .system is to process meas- 
ured data, determine the acedetatinn 
forces to be requested of the control sj v- 
tern, transmit these requests to earth or 
s|jace stations for rctCTCna'd signals. 
The program will be carried out at 
IT’I’s .A.strionics Laboraton', Ft. 
Wayne, Ind. 
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Unique assemblies that could pass the rigid test established 
for a 4000 psi hydraulic system, Fluoroflex-T 14" I-D. lines again 
proved their reliability for high pressure service. 

In punishing impulse tests these assemblies were subjected to 
550,000 impulse cycles, then proof pressure tested at a 
sustained 10,000 psi. There were no failures at ail. 

The severest service always singles out the hose with 

the highest performance capabilities. If you’re now planning 

a 4000 psi system, write for test data. Dept. 212, 

Resistoflex Corporation, Roseland, New Jersey; 
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Bendix Proposes Supersonic Targets 


Bv David A. Aiidcrton 

Paris-First dulailv of a ]xiir of target 
systems— Penny and Iliio— d(-iigned For 
more tealistic training of interceptor 
pilots and missile operators were pre- 
sented at the Bendix Isngiiieering Con- 
ference and Display here Feb. 9-11. 

• Project Penny is an air-launched, 
supersonic expendable target, powered 
by a diial-chainbcr liquid rocket engine. 

• Project Hilo is a gromid-bmncbed tar- 
get powered by a ramjet engine and ca- 
[whle of high performance at all alti- 
tudes from a fess' feet oft the deck to 
abosc current bomber cruise licight.s. 

Both projects have been submitted by 
Bendix Aviation Corp. in current USAi' 
and Army competitions. Competing de- 
signs are now being esaluated and de- 
cisions are ex|>ected by Mas. 

Presunsably such target svstems 
would be procured to supplement the 
high speed but subsonic ftvan Fitebce, 
recently srsed with success in the 
USAI' s William Tell guimcn meet 
(AW Nos, p. 2S). 

Basic mission of Penny is to simulate 
a supersonic bomber or fighter flsing 
at high altitudes. ,As a radar target, 
augmentation of the rcfiected echo iu 
the X-hand region crimes from a plastic 
spherical lens (l.uneberg lens). With 
S- and L-b-and radar svstems, .ms lens 
is too large and radar beacons arc used 
for augmentation. 

Two tvpcs of infrared flares can be 
used for ssotking svith infrared ss stems. 
Both the amount of radLiticn and the 
.spectrum of the radiation can be varied. 
Penns can simulate a target nf the 
Boeing B-52 size. 

Bendix is systems manager on the 
Penny proposal, and Bell Aircraft Corp. 
is major subcontractor responsible for 
the airframe produefion and the rocket 
motor package. 

Basic layout of Penny is a canard 
airframe with fixed della surfaces. Pitch 
control comes from the ginibalcd rocket 
motor and roll is controlled by small 
rcMCtion jets in the seingtips. 

C>vct-all length is about 20 ft., di- 

is fisc feet three inches. Gross sveiglit 
is about -f.OOO lb. and emph' sseight of 
the target is about 2,200 lb. 

Construction of Penns' has been kept 
.simple to make the cost as loss' as pos- 
sible. All lifting and stahilixing snr- 
faces arc cast magnesinm. Forward 
nose section is plastic, tran.sparcnt to 
radar in the svotking frequency bands. 
Fuel t.mks in the center section arc in- 
tegral con.struction, of unspecified ma- 
terial. .Aft fuselage section is of conven- 
hiiial aluminum alloy construction. 

Bell rocket motor has tssn chambers. 


one fired during the boost phase oiilv 
and the other used as a .sustainer. 'Ihc 
c-ugine is gimbal-mounted for pitch con- 
trol. Fuel and oxidizer arc fed be a 
nitrogen pressurizing system which also 
supplies the working fluid for flic « ing- 
tip roll jets. 

Guidance ss'stcm is a tvo-axis auto- 
pilot tr'pe. with tape programing. 

Penny development was handled b\ 
Bendix Svstems Disision. Dcselopmeut 
time cycle was about two vears from 
concept to completion of prototvpe test- 
ing. .All development work was paid 
for by Bendix, 

Hilo mission is indicated by its name. 
It is intended to. simulate aircraft at 
cither high altitudes or ground-gripping 
levels, and piesumablv is wanted bv 
the Army to train Nike and Hawk 
missile batteries. 

Basic configuration of Iliio shows a 
long cylindrical body with movable lift- 
ing surfaces and a small fixed dorsal 
fin, Shmg underneath the fuselage cm 
3 ps'loii is a single 1-f-in. diameter Mar- 
quardt ramjet engine burning tricthy- 
Icne boron. 

For low-altitude missions, the target 
is launched with a single solid propel- 
lant Hank Ixioster. Roll and pitch con- 
trol comes from the mcnable lifting 
surfaces which e.in deflect cither to- 
gether or diffcrcntiallv. 

For high-altitude missions, more wing 
area is required, and so a pair of fixed, 
highly swept, trLiiigiilar surfacc.s is 
|)lugged in the sides of the Hilo, just 
ahea3 of the niosable lifting surfaces. 
The lifting surface then Ixicomcs par- 
tially a fixed unit with a mosnblc trail- 
ing edge section. Additional Imost is 
supplied by replacing the Hank booster 
with a A'iper solid-propelkmt rocket. 


.Airframe construction, to be handled 
by Republic As'iatioii Corp., is similar 
to that of Pennv. Plastics, cast mag- 
nesium surfaces and aluminmn allov 
construction arc used, 

Hilo is intended to be a recoverable 
target in contrast to the expendable 
Penny. Recosers' system eond)inc.s a 
tail-mounted |xiracliuto and a nosc- 
mounted spike. 

Radar altimeter is used cm the lon- 
lescl mission and a standiird liarometric 
altimeter is used for the high altitude 

Over-all length of Hilo is about 2? 
ft., wings|xm is three feet, three inches. 
Gross weight is about B.750 lb. and 
empty weight is about 2,200 lb, 

Bendix-designed ground siip|)ort 
system for lltlo features a transport 
sail, nhich carries four nf the targets, 
and a separate launcher trailer. 

Both Penny and Hilo carrv Bciidix- 
dcseloped iniss-dishmee indicators of 
one of two ty pes; 

• F'M-CAA' radar miss-distance indicator 
which records a projectile pas.sing within 
a fixcd-eliiimeter area .surrounding the 

• ^ulse miss-distance indicator ivhieli 
work.s in the UHF range, is more iic- 
enrate and lia.s a longer range than the 
I'M-CW type. 

Both Penny and llilo lunc growth 
potential. Bciidix engineers sav. 'Iliev 
can be flown with extended criiise pet- 
fonnance to gi\e longer mission flight 
times and more realistic attack simula- 
tion, lliey can he made available with 
alternate subsystems in infrared, in 
|)hoto-rcconiiaissance and in telesisioii 
surseillancc for battlefield work. Tliev 
can sets'c as decoy scliieles or tlics' can 
take on a countemieasiircs job. 
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AVIONICS 


Industry Awaits ‘Tough’ Wage Act Ruling 



By Philip J. Klass 

Washington— Question of whetliet 
producers of missiles and manufacturers 
of as'ionic equipment must pay the same 
W'alsh-Healey Act minimum wage as 
aircraft manufacturers, now up for De- 
partment of Labor decision, could have 
a major impact on all three groups, re- 
gardless of the outcome. Labor Depart- 
ment spokesmen concede it is the 
toughest "industry definition" task 
theyhe ever encountered. 

If the Labor Department should de- 
cide that both missile and avionics man- 
ufacturers must pay the aircraft mini- 
mum wage, it could cause a sharp wage 
structure upheaval throughout the elec- 
tronics industn’, whose average is about 
■46 cents per liour below that in aircraft 
manufacturing, according to Electronic 
Industries Assn. (EI.A). Such a decision 
would add S500 million to SI billion an- 
mialh to defense program costs, EIA 
contends. 

If, howescr, the Labor Department 
decides that missile manufacturers are 
not subject to the aircraft industrs mini- 
mum, Aircraft Industries Assn. (AIA) 
says this wage differential will handicap 
aircraft companies in bidding against 
avionics manufacturers for missile prime 
contracts- 

One of the ohjectises of the Walsh- 
Hc.ilev Act, passed in 19J6, was to pre- 
vent wage differentials between different 
manufacturers from gisi'ng one a decided 
compctitisc edge in bidding for govern- 
ment business. The act was passed dur- 
ing the depression, prior to the Fair 
Labor Standards Act which set a mini- 
mmn wage for all companies engaged in 
interstate commerce. 

Competition Factor 

If the Labor Department decides that 
manufacturers of asaonic equipment 
need not pay the same minimum as air- 
craft manufacturers, -AIA says this will 
work a competitive hardship on com- 
panies such as North American, Bell 
Aircraft, Lockheed and Martin which 
are engaged in avionics manufacturing. 
Although these aircraft Company-owned 
groups wmrld not be legallv subject to 
the Walsh-Hcaley aircraft minimum, in 
effect they are because the same unions 
bargain for employes in both types of 
operations. 

United Auto Workers (UAW) and 
the International Assn, of Machinists 
(!AM), which arc dominant in aircraft 
manufacturing, strongly support the Air- 
craft Industries Assn, position. But the 


Intcm.itional Brotherhood of Electrical 
W'orkers (IBEW) is on record as fasor- 
ing a compromise that groups aircraft 
and missile manufacturing in one cate- 
gory, electronics manufactuiing in an- 
other, each with its own Walsli-llealev 

It is interesting to note that inclusion 
of a portion of electronics manufactur- 
ing in new aircraft industry minimum 
wage determination would result in a 
lower minimum. Four companies which 
are members of both AI.A and EI.A ate 
actisely supporting the Electronic In- 
dustries Assn, position. TTrese arc Gen- 
eral Electric. Radio Corporation of 
America, Sperry Rand and W'esting- 
housc Electric. 

Prevailing Minimum 

The Walsh-Healey minimum of 
SI.O? per hour established for the air- 
craft industry in 1950, prior to the 
Korean War, is considerably below the 
minimum wages paid in aircraft manu- 
facturing and probably in most of the 
electronics companies, but will soon go 
up. The important question is: How- 
much? 

The "ptc\-ailing minimum" wage for 
Walsh-Hcalcy Act puiposc.s is deter- 
mined from a sut\cy or the minimum 
wages paid by all members of a defined 
industry. 'ITi'e figure, established by the 
Secretary of Labor, is determined on the 


basis of the approximate "center-of- 
gravity" of industry minimums. rather 
than as a simple as-emge or median. 

The electronics industry has nc\ec 
had a Walsh-Hcalcy minimum w-.ige 
standard established or applied, laibor 
Department planned a wage determina- 
tion in 1950 but postponed it when the 
Korean War broke out. Until recent 
years, this was not a problem because 
the Walsh-Hcalcy .Act normally applies 
only to prime contractors on govern- 
ment contracts in excess of SiO.OOO. 

Nearly two years ago, the Labor De- 
partment announced plans for making 
a Walsli-Healey wage determination for 
tube and semiconductor manufacturers 
which it and Electronic Industries 
Assn, agreed w-as a homogeneous group. 
A year ago. similar plans were an- 
nounced for manufacturers of other 
electronic components, and last sum- 
mer plans were disclosed to complete 
tlic electronics industry definition with 
a wage determination for producers of 
electronic cquipments- 
Hornet's Nest 

At about the same time, the Labor 
Department announced plans for a new 
aircraft industry wage determination in 
recognition of the fact that the 1950 
figure of S1.05 per hour no longer was 
realistic. But before such a detennina- 
tion could be made, it w-as nocessars' to 
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define just what ccmstiliitui the airct.ilf 
industry. 

Ill iiimmiiicing plans for ,m infomuil 
conference of interested industn and 
iiiiiim representatives for siieli piirposci, 
the Labor Dqiartmeiit indicated it 
would consider pn.ssihle inclusion of 
iiuinufaetiiters of guided missiles and 
certain asionic equipment in the air- 
craft industry definition. W'heii the con- 
ference convened on July 2-1. laibcir De- 
partment fmiml itself with n liomet'.s 
nest of conflicting \-icwS. 

Proposed Definition 

After further studs-, the Labor De- 
parliiicnt on Sept. 5 issued .i prrv 
pnsed definition for an “Aircraft and 
Guided Missile Aramifactiiriii| Indus- 
try." This included the iiiamifacturiiig 
ami assembly of “aiqjiaucs, lighter-tliaii- 
aircr.ift. gliders, drcuits. guidcrl mis- 
siles, aircraft-tspe engines, guided mi'- 
silt ptiipiiKion ssstenis. aircraft and 
guided missile airfr.imcs, aircraft pro- 
pellers and jxirts and aceessories 
tspccialls designed for use svitli or on 
tile alins'e-iiiciitioiied products, such as 
fuselage parts . . , arinanient Lqmpnivnt 
(except guns), and specialized aircraft 
and guided missile sers icing equipment 
... for repair of aircraft and guided 
niissile.s and jjarts ami accessories 
therefor." 

Ilowcset. this proposed definition 
s|H:cifirjll' excluded the manufacture- 
of "electrical and clectToiiic systems 
and equipment and parts therefor, 
such as ignition and lighting systems, 
comiiHinicatioii equipment, guidance 
svstciiis. d.ita tcetitding ss-ste-ins. tele- 
metering ssstenis. intelligence ssstenis, 
iiasigatioii ssstenis and ground support 
equipment." .A niuiihet of other prod- 
ucts also cxtludeil ranged from engine, 
flight and nasig.itioii iiistniiiieiits to 
pliotograplik cquipnieiit and de-icing 
eqmpoiiiit. 

Issue Token 

111 briefs filed shortlv afterward, both 
EI.A and AI.A took issue with the pro- 
posed laibor Depirtiiieiit defimtiou: 

• KIA approved the exclusion of air- 
craft-missile as ionics equipment, but 
asked that guided mi.ssiks also he ex- 
cluded from the iiiduslts' definition, 

• .SI.'A approved the inclusion of mis- 
siles, but called the expanded definition 
wliieli also included lieticopfers. space 

eliicles aiul satellites. l-'iirtlitT. .\ir- 

ift Industries ,Avsn. called for iiichi- 
- m of iiiauufactureTs of the following: 
"eleetrimic. hydraulic, electrical, pneu- 
iiiatic. ami mccliaiiicul ststems for 
purposes such as flight control, guid- 
ance, aitbonic mtelligenee. telemetering 
and iiasig.itioii; and/or major assemblies 
for use in such ststems for such t eliicles, 
wliicIi are especially de-sigiied for and 
perform s]x.-eifie functions in such 
'eliicles; ;md speeiali/ed ground sup- 


port servicing equipment tvliieh is 
especially designed for and |jerforms 
specific functions in such 'eliicle-s, 
engine and systems . . ." 

The inclusion of both iiiissile-s and 
a'ioiiics. Electronic industries .\ssii. 
says, ‘'would change the dcteniiiiiatioii 
from one ciieompassiiig a single, cle-.itlt 
identifiahle industrt— aircraft mamifac- 
tiiriiig— to a deteniiination which svmdd 
liase te|x-rcitssions upon a number of 
entirely different industries, including 
electronic niamifactiiring." 

"If the wages in the lowest labor 
grade imisl he inereased to conform to 
a niininimii wage determination." tlie 
as.sociatioii .says, “it is ine'itahle that 
correspondiii| iiiettases will haie to lie 
made in the plants affected in all the 
liiglier tabor grades in order to main- 
tain differentials based on skills and 
ineentises." 

Wage Structure 

Nor would such wage structure up- 
lieasal be limitexi to tlie at ionics manu- 
facturing portion of the iiidiistrv, EIA 
Silts. It ivmdd spread to consumer 
and industrial decitonics, EI.A sug- 
gests. I-'or t.xample, a eoiiipanv cannot 
pay one wage to the flmir sweepe-r who 
cleans part of a facton producing ati- 
onics equipment while piitiiig a lower 
wage to a .sweeper w ho cleiins an adjoin- 
ing part of the factory used to produce 
leletisioii sets or defense electronic 
ecpiipmc'iit destined for other than air- 
enift-missilc- use. 

The proposed .Aircraft Industries 
Assn, defiiiitimi, El, I savs, would cre-ate 
an artificial and iinreasoiiahle line of 
deinareatioii hetween defense dectronic 
equipment |)roduccd for airnaft-niissile 
use and similar nr identical equipDH-iit 
ptoduceil for otlier defense use. 

Electronic Industries .Assn, sass that 


iiidiiMiiii of avionic equipment in an 
aircraft industry classification is incon- 
sistent with the statutors objccti'c- of 
the W'alsli-IIealc'V .Act, as stated In 
the Labor Department; . . the pre- 
s'Ciition of unfair competition for 
go'ernment business bs firms who 
might obtain that bminess soldi l>e- 
c.mse they pay lower wages than gcii- 
etally paid in their compe-fitors." 
Members Compete 

I’he association's position is that its 
mcmbe-ni who produce ai ionic eqiiip- 
inciit “are not basically in com|jetitioii 
with aircraft plants (but) - . . compete 
primarily with other dectronic estiih- 
lishmeiits." 

"It is true," EI.A sai-s. "that to the 
extent that aircraft mamifacturers mas 
liaie acquired or hnilt electronic equip- 
ment plants, thei mav also be in 
comix'tition with general dectronic 
niamifactiirers In seeking gosermnenl 
contracts for guidance and cominuni- 
c-ation c-qiiipment. But this is beside 
tlie point, "nic real test of industn 
classification is u-licther tlie establisli- 
ments. not tlie overall corporations. 

"It would be absurd to state that 
the dectronic plants whose wages are 
in the upper half of the dccttonics 
industry arc pajing substandard w•Jgc^ 
because' uf the existence of higher wage 
Itn-ls in the aircraft iiidiistri," EIA 
says, "'nie compctiti'c position of the 
latter is not impaired by the fact that 
the wages which presail in aircraft 
niamifacturc ate considerably liiglier 
than those )wid to electronic workers." 

Aircraft Industries .Assn, brief filed 
with the Labor Department says that 
"many" aircraft companies now deselop 
and assemble avionic svstcnis. It cites 
the products of North American’s Auto 
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I engines save 

nine-man crew in their ^8-million B-52 


.A.I 3,000 feet, the B-52 ran into a small and very 
violent frontal area, Suddenly the airplane was pelted 
with hailstones the size of baseballs. Flying at 400 miles 
an hour the damage to the B-52 was terrific. 

The windshield smashed. The radome was torn away. 
The radar antenna was demolished. Wing edges were 
hammered flat. Holes were punched in the wings and 
engine nacelles. Flying metal was sucked into the engines 
and disappeared. Some of the electrical system failed 
and most of the instruments were out. The aircraft went 
momentarily out of control. 

Major W. F. Zerdecki, the sir commander, struggled 
with the controls. Captain Charles L. Borgeaon, Jr., the 
instructor pilot, sent out the distress call. The crew 
prepared to bail out. 

By this time, the shuddering aircraft had already 
bucked through the storm. The eight Pratt and Whitney 


titanium version 1-57 engines were still giving full 
power. Major Zerdecki climbed the B-52 to 23,000 feet 
where he rendezvoused with a KC-135 tanker. The B-52 
crew tested their controls by instrument readings 
relayed by the tanker crew. The light and powerful 
titanium engines kept the shattered aircraft aloft for 
almost two hours after it hit the storm. 

The performance of the J-57’s in bringing safely 
home the nine-man crew in their 88-million ship, was 
described by Brigadier General Nils H, Ohman, 19th 
Air Division Commander; 

“The engines put out all the power required. They 
performed perfectly. If they hadn’t. Major Zerdecki 
would never have been able to fly the ship back.” 

Carl Cooper, Pratt & Whitney technical representa- 
tive, reported: “All eight engines had ingested metal. 
Magnesium cowling pieces shattered as they went 


through the engine. Six of tlic engines were found to 
have bits of cowling iiiela! one-eighth of an inch long 
at the end of the high compressor a-weinlily and i>iecos 
of magnesium a])proximately the same lenglli were 
found stuck to the first stage turbine blades. The J-57 
engines, though slight))- damaged, xvcrc still serviceable 
and satisfactory for continued, limited, safe operation. 
The damage was repairable with a minimum of lime 
and effort.” 

Since 1931. some 5000 titanium engines have been 
pul into service containing material supplied by 
Titanium Metals Corporation of .America. More than 
•SOO.OOO hours ser\ ice time have been accumulated with 
no reports of failure of the titanium parts. 

GREAT STRENGTHS. ..The strengths of titanium, 
coupled with its light weight (density 0.16 pounds per 
cubic inch), have meant valuable fuel economies and 
increased pa) loads. At the same time, the excellent cor- 
rosion resistance of litaiiiuni has reduced costly mainte- 
nance and |)arts replacement. 

Steadily declining prices; advances in inacbining, 
welding and heat-treating techniques: and development 
of new alloys have combined to maintain titanium’s role 
as an important engineering metal in the new engines 
MOW in design or advanced dcvelopnictil. 

These same advantages also make titanium metal an 
economical material of construction for the dead-weight 
area known us airframe. For example, lieat-trcatcd tita- 
nium forgings can cut .structural weights almost in half. 

Titanium Metals Corporation of America has dedi- 
cated its full resources to detelopniem and production 
of high-strength aircraft (|uality material and tlic Ictli- 
siical assistance required to make design potentialities 
of the metal production realities. 

This effort to build an induslr\- lias provided TMCA 
with a wealth of information that is yours wlicn you 
s|>ccify Timet'!' titanium. 



TITANIUM METALS 
COKPORATTON OP AMERICA 
233 Broadway, New York 7, N . Y. 
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issile progroms passed from early develapment 
aduclion, servovalves of incteosed sophlslicc- 
tion become necessary. Keeping poce with tKis 
development, Moog hos beets responsible for all 
— — —I — improvements. 

nozzle-flopper servovalves* 
double-nozzle servovalves* 
dry motor servovalves* 

volume producer ol double-nozzle 
mechonical feedback servovalvesf 
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iictics Di'ision. Martin. Locklitcd Mis- 
sile Division and Bell Aircraft's Avionics 
Division, and says "niany other cz- 
antples could be presented.” 

'These groups, the association con- 
tends, would be faced with a niaior 
competitive inequity unless the ,AIA 
proposal is adopted, because "as a pr.ic- 
tical matter, they would have to jxiv 
the prevailing minimum wage for the 
aircraft industry." 

The role of the aircraft-missile prime 
contractor in establishing over-all speci- 
fications for individual avionic subsys- 
tems, and in integrating such systems, 
in the veliicle. is emphasized in tire A!A 
brief. However, this function docs not 
appear to raise any question of biisic 
competition with producers of such sub- 
ss'stems insofar as the intent of the 
\\'alsh-Healey Act is concerned. 
Competition for Missiles 

Aircraft Industries Assn.’s argument 
for inclusion of missile manufacturing 
in the aircraft industry classification, in 
line with draft definition issued by the 
Labor Department in September, points 
out that airframe companies dominate 
as missile prime contracton in terms of 
tiicir percentage of total missile dollars. 

Electronic Industries Assn., however, 
says its members actually turn out 
greater number of missiles. (Production 
of high-quantity, low-cost air-to-air mus- 
'lies in tire past has gone to electronic 
companies while airframe companies 
liave been responsible generally for the 
large strategic and tactical missiles.) 

EIA claims there u no definable mis- 
sile industry at present time, pointing 
out that missile primes now ate held 
by airframe, electronic, automotive com- 
panies and a rubber company. Associa- 
tion therefore not only opposes inclu- 
sion of missiles as part of the aircraft 
indu.strv. but also opposes a seisaratc 
^Valsh•^le^lcy determination for missile 
manufacturing as such. 

There is some question whether the 
Labor Department could accept Irotli 
exclusions and leave so large a portion 
of defense proenrement complctch' un- 
covered by the \\’a1sli-n<alc\’ Act. 
Act's Significance 

If tire stated objectisc of the WaKli- 
I Icaley Act is flic deciding criterion, the 
most significant question would appear 
to be; ^\'iII airframe companies Ire com- 
peting against avionics companies for 
missile prime contracts to any signifi- 
cant degree in the future? This nould 
.ippcar to he more pertinent than argu- 
ing met who dominates current prodne- 
tion missiles whose original dc'eln|)- 
inent contracts were won five to 10 
vears ago. Opinion of qvuilificd ohsctvci.s 

• Long-range ballistic missiles; .Aircraft 
companies appear likely to dominate 
this field, with rclatiicly little competi- 


All of the esiablithod Cherry High 
Clinch feolvras are now In (he "800" 

()) high clinch; (2) potilive hole 

New design concepts are possible 
with the complete line of Cherry 
High Clinch rivets. Smaller fas- 
teners— stronger materials— acorn* 
plete range of temperature and 
strength applications suited to 
your problems. The new Cherry 
“SOO" in Monel, the "7(X1” in alu- 
minum, and the "BOO” high- 
strength, high-temperature rivet 


fill; (3) wide grip ronge; (4) umferm 
—which now includes grip lengih 

in A286 stainless stool give you a 
complete selection-all in the same 
proved Cherry High Clinch con- 
figuration*. 

For technical data on the ne.w 
Cherry "SOO” Monel and other 
Cherry High Clinch rivets, write 
Townsend Company, Cherry 
Rivet Division, P. O- Box 2157-N. 
Santa Ana. Calif. 


CHERRY RIVET DIVISIOH 

SANTA ANA, CALffORhilA 

Townsend Company 

S ESTABllSHED 1B16 * NEW BRIGHTON, PA- ^ 
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HERE'S WHY 12 international carriers select 

EDO LOR AN 


FOR JET-AGE LONG RANGE NAVIGATION 



EDO AIRBORNE LORAN has. (o date, been specified by 
an even dozen iniernalional air carriers for iheir jet and 
turbo-prop Beets. 

Here are a few reasons why: 

• Compact size and total weight of 29 lbs., designed for in- 
stallation in limited cockpit space. 

• Indicator scope on adjustable swivel base is easy to read 
in daylight or artificial ligbl. 

• Direct -reading receiver gives pilot or co-pilot instant linc- 


of-position information— no interpolations or speciallrain- 
ing required. 

• Pinpoint position fucs obtained in less than one minute. 

• Complete dependability— all-new design featuring min- 
iaturized circuits assures utmost rcliabiiity for aircraft 
operation. 

• Fail-safe characteristic rules out possibility of error. 

• AU-channel availability— Edo Airborne Loran operates on 
all loran channels, assures world-wide loran coverage. 



EDO LORAN HAS BEEN THOROUGHLY TESTED ever Atlantic and 
Pacific air routes. Il'c another quality product of Edo, major supplier 
of advanced electronic systems for the U.S. Navy — sonar, rodor, 
ASW equipment. For complete data on Edo Model 34S Airborne 
Loran address Dept. 2-C. 


EDO CORPORATION, College Point, L. I., New York 
EDO (CANADA) LTD., Cemwoll, Onlsrie 


Receiver fils slundardVtATR rack AEROMARITIME, Inc., lOOO Vemeni A«e.,H.W., Waihingron, D. C. 


CompleteModelSd} Loran. 


I-03J-HZ00 



tion from electronic inaniifachircrs. 

• Air-to-air missiles: Strong competi- 
tion from both airframe and electronics 
companies, with the latter possiblv re- 
taining a slight edge. In Nav\'s recent 
I'higic air-to-air missile competition, five 
of tlie nine bidders were electronits 
companies, three were aircraft and one 
was United Aircraft, wliicli can be con- 
-sidcred a member of aircraft industr.-. 
giving a 5:4 split. 

• Ait defense mLwiles; These medium- 
size missiles, with modcratcis' sophisti- 
cated airframe and propulsion and coni- 
plcx as ionic guidance may be an area of 
licavy competition between aitfraine 
and electronic companies. In current 
•\ir Force anti-ICBM defense svsteni 
.studies, three of the companies ate air- 
fiamc manufacturers, four arc elec- 
tronic (A\\’ Feb, 2, p- 2?). 

Satellite Competition 

.Another competitis’c area mav de- 
\elop in satellites. Electronic companies 
will probably go after the iinnianiicd 
recmin.iissiincc, nmigation and comnni- 
nication.s .satellites while aircraft Imild- 
iTs dominate the manned satellite, space 
\c4iiclc field. 

laibnr Department clearly faces a 
difficult decision, requiring the wisdom 
of a Sohmion. in establishing a line 
of demarcation between tlic aircraft 
industry and its contributing industries 
which reach far into the nation's in- 
dustrial complex. 

It appears difficult if not impossible 
to split missile manufacturing down 
the middle, "gising” half to the air- 
craft industry and lialf to electronics, 
except possibly on the basis of the 
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'^Oeo RUB® 


BTR Mountings are now furnishing dependable all-climate 
protection for high-reliability missiles, missile components 
and other equipment. 

In these and other applications their simplicity makes them 
less costly, less complex than other suspensions. Inherent 
damping eliminates need for auxiliary dampers. Despite severe 
environmental conditions they resist deterioration and 
provide excellent performance over a long service life. 

BTR Mountings are the only elastomeric mountings which 
meet the rigid requirements of military packaging specifications 
over the entire operational temperature range. For more 
information on the advantages of these new mountings, contact 
your nearest Lord Field Engineer or the Home Office, Erie, Pa.' 


LORD MANUFACTURING COMPANY 


miisilc’s function, i.c. strategic lioiu- 
bardiiiont versus air-to-air. But there 
noiiid be problems in deciciiiif the 
classification for a small ait-to-sutfacc 
bombardment missile, ot a gmiinti- 
lauiichcd air defense missile. 

Little svondcr that Labor Depart- 
ment officials told W'eek 

that this is the most difficult indiistrv 
definition problem thev !ia\c en- 
countered since the \\'alsh-Hciilt:\’ Act 
«'.ts passed. These officials emphasize 
that they have definitely not set formed 
a firm opinion and arc awaiting data 
from the Defense Department to assist 
them in making their decision. 
Compromise More 

Labor Department officials sav they 
still hope that thes can work out a 
satisfactory compromise with Aircraft 
Industries Assn.. Electronic Industries 
-\ssn. and the onions. If not, the Labor 
Department will make its survey of 
wage levels in aircraft, missile anS re- 
lated avionics industrv- this spring so 
as to have all the facts needed regard- 
less of the final decision. 

.\ftct an analysis of the wage level 
data, the department will hold a public 
hearing on it.s proposed aircraft iit- 
dustry definition and its estimate of 
the prevailing minimum wage for the 
companies included in this definition. 

th.vt time, all interested parties nill 
Ik able to express their views. 

labor Department will then weigh 
these views, come up with its “ a pro- 
posed finding of fact.” Industrv and 
unions again will be able to submit 
briefs taking issue with any of these 
findings. After weighing these views, 
the Department of Labor will then 
make a final determination. The latter 
IS not expected in less than six months, 
and it might require a sear or more, 

All-Weather De\iee 
Enters Production 

Windsor Locks, Coiin.-.^vionic de- 
vice designed to permit helicopter all- 
weather operation and hands-off flight 
has been put into production bv Hamil- 
ton Standard Division of United Ait- 
aaft Corp. 

Device, which will be utilized on 
imtomatic stabilization equipment 
(ASE) for Sikorsky S-6I helicopter, con- 
sists of a stabilization amplifier and 
coupler package. The unit also will al- 
low the helicopter to hover completely 
automatically during sonar dunks in 
anti-submarine warfare operations. 

■\vionic components for each stabili- 
zation channel are on plug-in printed 
panels; transistorized circuitrv is used 
throughout the svstem. Design features 
redundant components to ensure that 
no single failure will disable more than 
une stabilization channel. 



British Demonstrate Decca-Dectra Systems 

British Dccca-Dcctra short and long range navigation systems were denioiistratcd early this 
month in New York us part of the United Kingdom’s preparation for the International 
Civil Aviation Organization meeting on short range navigation aids that began three weeks 
ago in Montreal (AW Feb. 2, p, 34). Equipment is installed in a Ministry of Supply 
de Havilland Comet 2E. Demunsfratinn console (top photo) includes both D«:ca Mark 7 
and 10 systems. Dccometers (middle photo) show position with reference to Dccca zones 
and hnes by dial readout, while fl^ht log (bottom photo) continuously indicates track of 
aircraft on a specially prepared chart. 
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FAA Plans Traffic Control Integration 


By Russell Hawkcs 

San Bernardino, Calif.— Federal Avia- 
tion Ageiicv’ research and development 
program was outlined licre in a joint 
rai]itary<ivil Air Navigation Confer- 
ence, sponsored by GHfillan Bros., Inc. 

Planned program was described by a 
panel of H F'AA Bureau of Research 
and Elevclopment officials in six hours of 
presentations before approximately 200 
military, civilian and foreign delegates. 
Much discussion was devoted to the 
traffic control organization and policies 
concerning use of new equipment. 

Lc.nst understood point was tlie FAA 
plan to take over virtually all militarx’ 
traffic control organizations and facili- 
ties including navigation aids, airport 
control towers and supporting units. 
Move will be an integration, rather 
than a replacement, of the military 
organizations and will include foreign 
as well as domestic activities. 

Job Assignments 

FAA spokesmen said assignment of 
U.S. civil servants to ATC jobs over- 
seas would be discussed with foreign 
governments when neccss.iry. Seaborne 
and mobile b.ittlefield-type equipment 
will undoubtcdlv be left in the hands 
of the services. Delegates from the mili- 
tary services said that retention of 
enough controliers for purely military 
operations might be made even more 
difficult than it is by joint staffing of 
ATC facilities because of differences 
in pay and privileges. 

Lt. Col. Carl Fisher of the Bureau of 
Research and Development said that 
authority for the take-over exists in the 
Federal Aviation Act of 1958 hut that 
be personally would not expect it for 
tvi’o or three years. \Vhete logistic sup- 
port for navaids is now provided by 
USAF, he said there would probably be 
no take-over for another three or four 

^ Air traffic control philosophy of F.AA 
i.s based upon "control by exception” 
under which all airspace users are of- 
fered the greatest possible freedom of 
movement with positive monitoring of 
position and collision hazard and no 
interference by the traffic control system 
except when required for safety, Fre- 
quenev of necessary exceptions is hard 
to predict. Steps toward this end will 
be simplified procedures and minimum 
fix reporting. 

If pilots could always hold to their 
flight pl.ins precisely or if aircraft loca- 
tion could be determined from the 
ground, the necessity of position re- 
porting could be eliminated, bringing 
the ideal of control by exception closer 
to realization. Automatic navigation 


and radar-beaconry may make it pos- 

FAA is aware that the ideal of maxi- 
mum freedom could lead to the stum- 
bling block of separate aids to meet the 
requirements of separate users, confer- 
ees were told. A British delegate re- 
ported that in the United Kingdom, 
uncoordinated growtli of the air traffic 
control system is approaching the point 
of special navaids for every category of 
aiteraft- 

FA.^ will carry out research and de- 
velopment in a three phase program; 

■ Phase I is continuous in-servicc im- 
provement of existing equipment and 
procedures. 

• Phase 2 is a (ive-ycar plan to apply 
existing tcchnologv to the problem of 
designing equipment capable of making 
a large improvement in system perform- 

■ Phase 3 is continuing program of long 
range research and development aimed 
at expanding the technoloav. 

The five-year plan is Jfvided into 
seven elements dealing with data 
processing, integration of ait defense 
and air traffic control, communication, 
radar and beaconry, navigation, weatlvcr 
and airports. 

FAA considers the heart of the five 
year plan to be the development of 


a data processing central which will 
automate routine cliorcs now done man- 
ually by controllers to free them for 
essential decision-making roles. Tlic 
semiautomatic data processing and dis- 
play system has been given higlicst 
priority and is expected to replace the 
present manual system in high density 
traffic areas by 1965. 

System Criticized 

1110 plan has been criticized by per- 
sons who fee! the program should pro- 
duce a totally new method rather than <i 
mete automation of the existing one 
but the I^A^ bureau argues that new 
equipment must be phased in as it be- 
comes available without disrupting op- 
eration of the rest of the system and 
controller training program, calling for 
"some combination of old and new.” 
With or without good radar coverage, 
the heart of the air traffic control sys- 
tem is the flight progress strip board on 
whiA tire controller posts in tabular 
form the actual and estimated times at 
which even’ controlled aircraft arrives 
over cetFain eeograpliic fixes along with 
altitude and other data. Presently, 
strips arc made out. posted and cor- 
rected by hand and copied by other 
controllers monitoring the flight. 

Data processing central of phase 2 



Goodyear Aircraft Builds 68-ft. Radome 


Goodyear Aircraft Corp. has built a 63-ft. diameter glass fiber radome at Akron, Ohio, for 
the Missile Detectiou Systems Section of General Electric Co.’s Heavy Military Electronics 
Department, under U. S. Air Force contract. Laminated plastic structure is made up of 

with glass cloth, Finished structure is said to be able to withstand 150 oiph. wiods. 
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HOW ai ooinputor syutoiii dtreots as mlaail* to us oncoming tnrget with unfnillng 

The inrotmation is (Isshed to elements of the SAGE computer system. The SAGE 
system eupplsee the military with information needed to fire the BOMARC mie- 

example of the inoreaeing role the IBM Military Products Division in playingin 

and systems management. IBM is a primary source for the research and develop- 
ment of electronic data systems for the military, All its resources are imme- 
diately available for national security. Complete facilities tor: Research • De- 
velopment • Manvjfacturing- Testing - Product Support • Systems Management 
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F-108, NUCLEAR TURBOJET, AND RAMJET PROJECTS OFFER CHALLENGING OPPORTUNITIES 
TO PROFESSIONAL ENGINEERS AND SCIENTISTS 


Advanced projects for air and space operations 
now underway in the Controls and Accessories 
Division at Marquardt Aircraft offer engineers and 
scientists challenging oppoiTunities in a variety of 
technical areas. Here, where we are dealing with 
development problems on high-performance 
systems with stringent design and reliability re- 
quirements, pi'ofessional engineers will find real 
challenge and opportunity for accomplishment. 
Project personnel are curi'ently working in such 
areas as the engine control system for the G-E 
nuclear turbojet; inlet control systems for the 
McDonnell F-4H, North American F-108 and the 
North American Hound Dog missile ; the fuel con- 
trol system for the supersonic Bomarc’s ramjet 


engine ; auxiliary power systems, pumps, and actu- 
ators; and are developing a unique and advanced 
space power unit, 

C & A Division activities range in scope from pre- 
liminary design through final production. 
Professional engineers and scientists capable of 
making contributions in these and related areas ai'e 
invited to investigate the employment opportu- 
nities at Marquardt. You will find a combination 
of significant, active projects and a lively interest 
in new ideas, creating an environment for profes- 
sional growth. May I suggest you write Mr. Floyd 
Hargiss, Professional Personnel Department, 
16551 Saticoy Street, Van Nuys, California? 

Roy E. Marquardt, PnaUlriu 





f AIRCRAFT CO. 

D POMONA, CALIFORNIA-OGOEN, U 


& A Division engineers made many contributions 
to the “state o1 the art" when they developed the 
fuel control system for the supersonic ramjet engine. 




Today the Singer Manufacturing Company's 
Military Products Division Is performing a substantial role 
In basic research and development, engineering 
and production of infrared systems and components. 

This is just one of many ways in which the 
Military Products Division— composed of Inc., 

Diehl Manufacturing Company, and Bridgeport— 

Is now serving national defense. 

Write for complete details. 
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« ill incchanwe tlic strip pasting process. 
It is based upon a niulliplc electronic 
digital computer iiitegnitmg coniisuta- 
tion with J large capaciW magiietic 
drum storage system in ii way which 
permits simultaneous operation of the 
data processing computer, dmm file 
si'stem and flexible input-outpnt buffer 

Contract for the computer is held 
bv Librascope of Glendale, Calif. 

Flight Plans 

Before data processing c.in begin, 
flight plans must be entered in the sys- 
tem by puncli and printer miils neat 
each console. ITight plan entry position 
is connected to cn route data processer 
which breaks down all flight plans and 
probes for potential violations of separ- 
ation criteria which might occur in the 
next 30 min. Bunch and printer pre- 
pares original posting strips. 

Print head foi the automatic flight 
progress strip comes up on a pncmnalic 
lift to correct each posted strip at every 
control position. Command to make a 
eliangc comes from a local drum whicli 
is .scanned to cstablisli fix and aircraft 
identitv data, etc. I'he tabular posting 
bavs appear at most of the consoles in 
the system along with a pictorial con- 
flict display and a data entry keyboard. 
Controllers can resort to a completely 
manual use of tlie fliglit progress ship 
hoard if the electronics fail. 

Pictorial display shows the print of 
conflict along with identity, altitude 
and estimatca time of arrival of tlic air- 
craft involved. .\t the same time, a 
conflict vvaroing appears beside the 
appropriate flight strip. Ivxpcrinieiits 
sliovv that giving the controller both 
pictorial and tabular displays just about 
doubles his haiKlliiig capieity. Unre- 
solved conflicts are tabulated and dis- 
plavcd in chronulogical order. 

Conflict Action 

When a conlrolkr secs a conflict 
indication he can push a button and he 
shown the corresponding conflicts on 
the pictorial display or lie may elect 
to sec all the aircraft within a given 
altitude envelope which arc to arrive 
at a fix during the next 50 min. Coii- 
tiollcr can use a kev punch to loc.illv 
leroutc an aircraft am\ c.iii cancel his 
P.ight plan on landing, when he goes 
\T''R or when Ire leaves the area. I^ata 
on that aircraft then is erased from the 
cfiinputcr and the progress strip can 
be removed from five board. 

Data processing central will pcmiit 
cadi facility to; 

• Accept 400 flight plans pet hour by 

Idetvpi. 

• Break down and stoic 44 fliglit plans 
per liour. 

• Store a total of 1.000 flight plans. 

• Print 1.600 posting strips per nour. 

• Process 6,000 updatings per hour foi 
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on fabricating facilities 
for aluminum? 


Let ALCOA'S JOBBING OlViSION 
Be YOUR Subcontractor! 


WANT TO stretch your aluminum fabricating facilities, 
particularly during peak production periods? 

THEN CALL on Alcoa’s “custom-service for manu- 
/octurers’’— the Alcoa Jobbing Division. From a single, 
tiny component to the most complex subassembly, con- 
sider Alcoa's Jobbing Division for any part of an alu- 
minum fabricating job. In the field of aircraft and mis- 
sile components, especially, Alcoa’s facilities and experi- 
ence are unmatched anywhere in the world. 

COST . . . ? Frequently less than your own cost- 
accountants would report for a do-it-yourself job. For 

76 


Alcoa already has the major facilities for production- 
plus the facilities and skills for tooling-up at rock- 
bottom costa 

WANT "TO know more. . . ? Write Aluminum Company 
of America, 2026-B Alcoa Building, Pittsburgh 19, Pa., 
for 16-page booklet on the available facilities of 
Alcoa’s Jobbing Division. Facilities at your service . . . 
for welding, rolling, brake-forming, bending, spinning, 
finishing, testing and other services. You’ll be surpriaed 
how much Alcoa can help you lighten your load! 


i 


ALUMINUM 


the 1,600 strips based on 2,600 key- 
board entries per hour. 

• Process 1,700 complete conflict 
searches per hour. 

• Transnrit to SAGE all necessary flight 
plans and updates. 

• Transmit to nearby ARTCCs 220 
flight plans and 1,500 updates pet hour. 

• Track, identify, schedule, and trans- 
fer control of all aircraft under radar 
surveillance or close control. 

Separate Jurisdiction 

An aircraft will pass througli the 
hands of three types of air traffic con- 
trol centers svith separate jurisdiction 
o\et traffic enroute, at tlie terminal and 
in a transition area between the other 
two. Radar and radar beaconry will 
play a large part in close control of air- 
craft in the transition-ternrinal area. 
Sector radar console is to he one of the 
most important transition arerr posi- 
tions. It will c-\ercisc radar control of 
arriving. dc|>artrng and oserflyrng air- 
craft. 

The station is arranged to permit 
two teams of controllers to svork simul- 
taneously with minimum explicit co- 
ordination. Each console is to be 
cqni|)ped with duplicate track-while- 
scan tracker controls, dual tsvo-bay 
fliglit progress boards, keybeurds and 
communication equipment. 

Conflict w-amings arc not entered in 
till transition area because formal sep- 
arations liave less meaning in a high 
density area under radar control. Kacli 
aircraft in lire transition area will be 
assigned an indiridual tlrrce-dimcnsional 
tractwliiie-scan channel. Tlicy are 
aiitoniaticalh' slewed to tire expc-ctcd 
atrisai gate two minutes prior to entry. 
When locked on a target, the tracker 
automatically updates Right progress 
strip, moves cliaractcr format across 
pictorial display and provides early-late 
sclieduling information to the terminal 
sequence controller. Control bccoinc-s 
progressively tighter as an aircraft ap- 
proaches the terminal and landing sc- 
t|ucnce can be varied as the situation 
develops. Sequence controllet gets new- 
information from the computer at one 

Radar Responsibility 

Responsibility of radar sector con- 
troller is spatial separation of aircraft 
in five area over which he has jurisdic- 
tion and that of the sequence controUer 
is time separation at tlic end of the 
runway. Computer feeds the sequence 
controller the earliest time at which an 
incoming airplane could touch down, 
ilc assigns the earliest landing slot the 
airplane can make good and tlic com- 
puter figures the best descent speed or 
path stretch maneuver to bring the air- 
plane into the approach gate at the 

Control tower surveillance radar will 
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Experience — ffte extra alloy in Allegheny Stainless 


made from Allegheny Ludlum precipitation-hardening stainless; 

Prop-jet’s anti-icing ducts 

take high heat and pressure in stride 


The anri-icing system of a new prop-jet airliner was designed 
to operate under high heat and pressure, yet the ducting 
had to be as light as possible. AM350 was specified. Bom 
AMJ50 and AM355, Allegheny Ludlum’s precipitation- 
hardening stainless steels, Kave sttength/weight ratios at 
600F five times greater than the usual aluminum airctaft 
alloy. In fact, AM350 and AM355 maintain high strength 
from room tempetacure up to lOOOF. 

These space age metals have other properties highly 
desirable; excellent corrosion resistance, ease of fabrication, 
low temperature heat treatment, good resistance to stress 

These features have been used to advantage in airframe 
sttuaural members, airframe skins, pressure tanks, power 
plant components, high pressure ducting, nacelles and 
other missile and supersonic airctaft applications, 
availability: AM350, introduced several years ago, is 
available commercially in sheet, strip, foil, small bats 
and wire. AM355, best suited for heavier sections, is avail- 
able commercially in forgings, forging billets, plates, bars 
and wire. 

corrosion resistance: Compared to the more familial 


stainless grades, AM330 and AM355 resist corrosion and 
oxidation better than the hardenable grades (chromium 
marrensidc) and only slightly less than the 18 and 8’s. 
They resist stress corrosion at much higher strength levels 
than do martensitic stainless grades, 
simple heat treatment: High strength is developed 
by two methods. Both minimize oxidation and distortion 
problems. The usual is the Allegheny Ludlum-developed 
sub-zero cooling and tempering (SCT); minus lOOF for 
3 hrs plus 3 hrs ac 850F. Alternate method is Double Aged 
(DA); 2 hrs at 1375F plus 2 hrs at 850F. 
easy fabrication: AM350 and AM355 can be spun, 
drawn, formed, machined and welded using normal stain- 
less procedures. In the hardened conditions, some forming 
may be done ... 180 degree bend over a 3T radius pin! 
Also AM350 can be dimpled in the SCT condition to 
insuie accurate fic-up. 

For further information, see your A-L sales engineer or 
write for the booklet "Engineering Properties, AM350 and 
AM355." Allegheny Lutllum Steel torporation, Oliver 
Building, Pittsburgh 22, Pa. Address Dept. AW-14. 


ALLEGHENY LUDLUM 

EVERY FORM OF STAINLESS . . , EVERY HELP IN 
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tunc an clcctronicchanic-.il display show- 
ing data on the last five aircraft in the 
landing sequence. Tabular display is a 
duplicate of that at tlie precision ap- 
proadi console and, supplemented by 
a hotline telephone, will improve co- 
operation between the two shitions. 

Ill a high density area, llic super- 
sisor's console will display the flow of 
traffic to the different tcnninals in the 
area. 'ITiis will include the number of 
airaaft en route to each, acceptance 
rate of each, and will forecast arrival 
rates as inncli as four hours in the 
future and traffic from adjacent centers 
in the same period. If the arrival rate 
is too high, some sort of flow control 
will be used to eliminate excessive bold- 
ing times. -\n effort will be made to 
spread any delays equitably. The super- 
risor c.in use his keyboard to send in- 
slriictioiis to adjacent centers. 

Data link automatic ground-air- 
ground communication system, c,i1lcd 
ACACS. (AW July 28, p. 58) greatly 
increases the usefulness of data proc- 
essing central. Interrogation rate of 
,\G.3CS is high enough to permit the 
system to liandle 500 aircraft in two 
miiiutcs. Range of operation will be 
200 mi, or line-of-siglit for one in a 
million bit probability. FA.A's biucan 
calculates system dependability at 
‘W.983% error-free communications per 
aircraft per year. Altitude svill be re- 
potted automatically in 500 ft. incie- 

Weather Reports 

I’A.\ and the U. S- Weather Bureau 
arc working out ways to use AGACS 
for automatic sveather reporting for 
pilots and dispatchers- They ate con- 
sidering use of automatic voice trans- 
mission until AGACS is ready. USAF 
Project -i33L has already developed 
some of the hardware needed to make 
automatic weather reporting a reality. A 
lest net soon will be set up between 
Boston and Waslrington, D. C-, plus 
lucking up a few intcrmedi.ite points 
to check problems of high speed 
v.eathcr data transmission. 

Integration of air defense and air 
traffic control is considered a "must" 
requirement by I'A.-\. The plan now 
Ix-'ing worked out is the result of an 
agreement reached in January, 1953, by 
IJcpartments of Defense and Com- 
merce. If is based on the premise tliat 
wliilc Air Defense Comurand and the 
Air 'I'raffic Control net must normally 
retain their scpiirate identitie's to meet 
tlicir individual rc.sponsibilitics, there 
aie basic similarities in equipment and 
technique wiiicli can be shared with a 
gre-at cash saving and an improvement 
ill tlie cap.ibilily of each. 

The main arcus of similarity are 
operator qnalifle.itions and equipment 
for sursciliance, data processing, situa- 
tion display, communications and 



Continuous ' 
thinking... 


...research and experience developed 
Magnetic Research Corporation’s all new 
DC-DC CONVERTER ... a converter 
whose versatility is adaptable to telemeter- 
ing, guidance, control and communication 
groups ... or any other application 
where the DC regulated power is required. 

OC-OC CONVERTER specificationa 

OUTPUT POWER. MULTIPLE 150 WATT MAX, 
SIZE: 5.0" X 3.5" X 3,7". WEIGHT: 3.5 lbs. 
EFFICIENCY : GREATER THAN 75 % 

LINE REGULATION: LESS THAN ±1 % 

SHORT CIRCUIT PROOF ... 28V DC INPUT 


Pacing the industry in Astro-Magnetics 

I MAGNETIC RESEARCH CORPORATION 
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newest bird for America’s defense arsenal 


In days of old, the eagle was the “emperor’s bird”— the 
finest hunter of them all. Today's EAGLE, an exception- 
ally accurate long-range air-to-air missile system will be 
a major factor in America’s defense capabilities. 

The EAGLE concept will provide a new generation air- 
to-air missile with vastly improved range. The speed and 
altitude capabilities of the EAGLE will permit building 
the system performance into the missile rather than into 
the launching aircraft. In contrast to present interceptor 
systems, the pilot will no longer be a part of the weapon 
itself, but will have a new air-to-air weapon under his 
control and direction. 

The high performance EAGLE missile will be employed 
in Naval fleet defense or intercept missions. It will be 


fired from aircraft at long ranges against attacking enemy 
aircraft and guided missiles under all tactical conditions. 

The EAGLE team includes three key divisions of the 
Bendix Aviation Corporation— the Systems Division, the 
Pacific Division and the Research Laboratories Division 
— as well as the Grumman Aircraft Engineering Corpo- 
ration, and other members of the electronic and aviation 
industry, 

The Bendix Systems DUision has prime responsibility 
for EAGLE systems management and engineering. This, 
and other programs in such fields as global weather recon- 
naissance, air defense, infrared surveillance and under- 
water acoustics, exemplify Bendix leadership in “the 
sj-stems of tomorrow.” 


Bendix Systems Division 




identification. .A committee to admin- 
ister the intcgiation has been set up 
under the cocTiainnanship of the h'AA 
bureau and USAl''s Air Defense Sys- 
tems Integration Division. Other mem- 
bers arc representatives from NORAD 
ADC, ARDC, Lincoln Labor.itoiy. 
Systems Development Corp. and Inter- 
national Business Machines Corp. 

Integration will be c\oUitionar\'. 
Iladai and ladat beacons .tlieady arc 
being used jointlv. FAA and the Sys- 
tems Integration Division group expects 
an early improvement exchange of 
flight plan and air suneillance infor- 
mation, A standard message format to 
case automation is now c«ing devel- 

Initial Tests 

ADC-.ATC cooperation will be tried 
out in the first section of the phase 
2 net which will be installed and tested 
in the New York area. ADC base 
there is Suffolk Counts’ ,\FB. An ex- 
pcrinrental operational plan for scram- 
ble and return of Suffolk-based 
interceptors thorough New Y’ork air 
route stracture is intended to permit 
more flexibility in employment of 
intcrcqjtors by SAGE than is possible 
with present ATC-ADC coordination. 

An interagency group now is trying 
to work out a realignment of SAGE 
and ARTCC boundaries to simplify 
joint data processing and information 
exchange. Possibility is seen of using 
SAGE radar and radar beacons for 
high altitude air traffic control. By 
1962 SAGE will have virtually com- 
plete ladar co'crage of the continental 
United Shifts and will be most useful 
with high altitude targets. F.AA looks 
forward to common air surveillance 
centers with break-outs for control and 
defense functions. 

4^ FILTER CENTER 4= 

► USAF to Buy Par-Amps-Wright Ait 
Development Center plans to sponsor 
development of a family of low-noise 
parametric amplifiers for airborne appli- 
cations, covering a wide portion of the 
radio frequenev spectrum. Interested 
companies can obtain details from 
WADC’s Electronic Components Labo- 
ratory. 

► Coherent Radar for Rccon— Wright 
Air Development Center is sponsoring 
development of high resolution, coher- 
ent-type airborne radar for aerial recon- 
naissance. Set is identified as .AN/ 
APS-73. 

► Super-Power Transistor— Pacific Semi- 
conductors, Inc., has developed a new 
switching transistor which can handle 
current up to 100 amp. at megacycle 


switching rates. New transistor, devel- 
oped Hilda Wright Air Development 
Centci sponsorship, opens the way to 
using semiconductor modulators for 

► New Type .Antenna Tuner Sought— 
New techniques which will permit ex- 
trcmclv rapid tuning of airaaft high 
frequency (HF) antennas are being 
sought bv Wright Air Development 
Centei's Communication &• Navigation 
Laboiatorv. Behind the requircinent is 
the idea of determining optimum Hh' 
frequency at any instant by having 
ground station transmit test signals 
whose frequency sweeps from low to 
higli end of the bond with aircraft re- 
ceiver-transmitter repeating back the 
transmission. Frequency at which the 
strongest test signal is received estab- 
lishes the frequency used for subsequent 
comnumic-jtions. Olvinpic Radio has 
conducted a feasibility study of the basic 
technique. 

► New Instniments for F-105, F-106— 
k'irst Ait Force aircraft to be equipped 
with new "whole-panel presentation" 
instniments (AW July 23. 1956, p. 62), 
including new vertical display altitude, 
airspeed and rate-of-climh indicators, 
will be the Republic F-103D and Con- 
vair F-106, starting this summer. Simi- 
lar instrumentation may be used in the 
new North American F-108 and B-70. 
Vertical altitude, airspeed indicators ate 

C reduced bv Eclipse-Pioneer, the new 
orizontal situation indicator is made 
bv Collins Radio, while the attitude in- 
dicator and associated tvvo-gvTO stabi- 
lized platform is produced byXear. New 
itistrmiients were developed unda 
sponsorship of Wright Air Develop- 
ment Center’s Flight Control Labora- 
tory. 

► Wescon Paper Deadline Set-.Authors 
who wish to present technical papers 
at the 1959 Western Electronic Show 
Convention, to be held .Ang. 18-21 in 
San Francisco, must submit 100-200 
word abstracts together with complete 
texts or additional detailed summaries 
by hlav 1. Material should be sent to 
Dr- Karl R. Spaiigenberg, Wescon, 60 
W'est -list Ave., San Mateo, Calif. 

► Defense Electronics Sales Up, But 
Down-Defense Department electronic 
procurement for first quartet of Fiscal 
1959 (July through September, 1958) 
is estimated at $958 million, up S32 
million ova same quarter of previous 
year, but down from the $1,187 million 
estimated for final quarter of Fiscal 
1958, according to figntes released by 
Electronic Industries Assn. The ElA 
figures arc estimated and from rnlc-of- 
thumb percentages applied to procure- 
ment of missiles, aircraft, plus catego- 
ries specificallv devoted to clccttonics. 


► Polaris Compula Never Rests— Fite 
control coiiipiitcr to be used aboard 
Polaris launching submarines must 
continuously tccalculate new trajectory' 
required to hit assigned targets as sub 
changes position, inserting new equa- 
tions into memory circuit of missile's 
airbotne digital computer. Computers 
arc being developed by Massachusetts 
Institute of Tecnnology, will be de- 
signed and produced by General 
Electric. 

►Signed on Dotted Line— Major con- 
tract awards recently announced by 
avionics manufacturers include; 

• Hazeltine Corp. reports substantial 
initial contracts from Air Material Com- 
mand for AN/APS-95, a new airborne 
early warning radar system. The new 
radar is outgrow th of AN/APS-70 and 
will be successor to AN/APS-20 pro- 
duced by company for use on A£W 
aircraft. 

• Bendix Radio, $1.4 inilUon contract 
fiom Rome Air Materiel .Area, for long- 
range search radar for air defense appti- 

• Daystrom Inc.. Archbald, Pa.. $1.7 
million for production of AN/SPS-10 
search radar for Navy Bureau of Ships. 

• Hoffman Electronics Corp., $276,000 
contract from Navy for developmenl 
and production of a digital gyroscope 
for use in totpedos. Also, $150,000 or- 
der from General Electric for gimbal 
assemblies for use in Sidewinder mis- 
sile. 

• Applied Science Corp. of Princeton, 
$500,000 contract for three telemetry 
giound stations to be used for Air 
i''orcc’s Eglin Gulf Test Range in Flor- 
ida. Each system will include FM/FM, 
pulse amplitude modulation (PAM) and 
pulse width modulation (PWM) equip- 
ment, will be able to simultaneously 
handle data signals from three aircraft, 
or missiles, and from three tarffit 
drones- Each aircraft or missile will be 
able to transmit four continuous data 
channels and up to 90 channels of time- 
division commutated data, 

• Kcarfott Co., Clifton, N. ]., $1.2 mil- 
lion Air Force contract for AN/AJA-1 
computer group used with Boeing B-52 
weapon guidance system. 

• Wilcox Electric Co., Kansas City, re- 
ports that Delta Air Lines has selected 
its Model 714B ait traffic control trans- 
ponda for use on its Douglas DC-8 jet 
transports. Company says Pan Amai- 
can AVorld Airways also will buy a sub- 
stantial quantity of Wilcox trans- 
ponders. 

• Sanders Associates, Inc., Nashua, N. 
H., $1.4 million from Navy for pro- 
duction of sonobiioys. 

• The Deutsch Co., Los Angeles, re- 
search and development contract for 
miniature connectors for use on North 
American B-70. Connectors will use 
aiinp-tvpe snap-in contacts. 
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AERONAUTICAL ENGINEERING 


T jniiiiai 

KAMAN'S n -13.\ is 24 ft. 10.8 in. long. Hciglit over tolor Inibs is 12 ft. 5 in. IiiteiinMliiiig lotois arc l«o-bhdcd '•teetering” hpc. 
Aviution Week Pilot Report: 


H-43A Possesses ‘Stick and Rudder’ 


Br Rnbett I. Stanfield 

Bloomfield, Conn.— Kam;ni Aircraft’s 
pistim-powered II-45A is a "stick and 
rudder" licHcoptcr embracing an inter- 
mesliiiig rotor system and scr\o-fl.ip 
control. It lias no tail rotor. Its adapt- 
.ibilitv to its scarcli and crash-rescue 
and fircdglitiirg role can be kcred to its 
maiieiivcrability. sloiv-fliglrt cliaractcr- 
islres atrd flight-safety features. 

The small helicopter is basicalls' simi- 
lar to the IIOK, first delivered to the 


Marines in 1955. atrd the Navy's IIUK. 
•Air I'otcc has ordered 18 II-t3.As. all 
earmarked tor the Tactical Air Com- 
mand. arrd has followed up this order 
wifli contracts for 74 titrhitie-txmetcd 
II-45BS through 1‘iscal 1959 (A\\' Dec. 
22, n. 72). 

hlission role of the H-t3.A with 
USAF Mill include standby ait opera- 
tion during irrass airplane landings and 
takeoffs, to locale aird piiipniiit any 
emergencies and accidents and bring 
back disabled crew members, ntousand- 


pound Irrefighting aitd resate kit, in- 
cluding fire e.ctinguishing agent, as:cs, 
liars, medal cutters, etc., can be sns 
pended beneath tlic helicopter. Normal 
crew for this operation would incUide 
jiilot, medical atteirdant and two fire- 
fighters, 

lire lI-f5A is powered hr' a Pratl A 
W’bitney R1 340-48 ninc-cyliitdcr air- 
cooled engine gcircrating 600 hp. at 
takeoff; 350 hp. normal. The bloiver r.i 
tin is 12 to I. Eitgiitc is basically the 
same that had liceii used with .Air {'‘orce 
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ROTOR doniiMash cuts path thiungh fire during siiinilatcd crush 




Qualities 

aitd Nan fixed-wing T-6 and SNJ ad- 
uncx'd trainers, respectively. It is 
mounted to lire helico|)tet witli font 
bolts and cun be "rocked back" for 
mainteiiaiiex' in 15-20 min. 

Kmptv weight of the helicopter is 
-f,280 1b. Normal mission gross weight 
is 5,572 Ib. .Alternate mission weight— 
with firefighting equipment— is 6,772 
Ib. Maxiiiinm range is specified as 190 

Evaluation Data 

l''eTitrrtes c-videnced during flight eval- 
uation by .AvrATtoN Wkkk included: 

• Mancnvcrabilrtv. A^ertical and lioti- 
xontal tails provide stabilitv angiiren- 
tatiorr. W'itlr application of rudder. 
Iielicoptet will turn as well in one di- 
rection as the othcT. No force gra- 
dient is tied in to rudder pedals, though 
ccspoii.se is not as quick as that encoun- 
tered with tail rotor. Helicopter was 
landed in a small area of about 250 
sq. ft., surrounded hv trees 40 to 50 
ft. in height. Climbout followed accel- 
eration to only 20 kt.. half the usual 

• Safety factors. Blade stall is eliin- 
iiiate’d in tlie H-43A, allowing for fast 
acceleration during crash-rescue eincr- 
gencies. .Autorotation capabilities are 
excellent. Landings following simulated 
engine failures were made from alti- 
tudes of 50 ft. (during climb at 20 kt,); 
from 1,000 ft., preceded by two 360 
deg. turns (left and tight) with descent 
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JUST OUT- 1958-59 
edition of Jane's 
All the World's 
AIRCRAFT! 




FLIGHT ii.stmni«nts arc centered above 
caution panel in IM3A. flanked bv engine 
instniiiients, tacbonieter, manifold pressure. 


in turns 1,600 fpin.; and from 1.000 
ft., zero airspw.'d. preceded bv 2.000 
fpiii. rate of descent. 

• Rough-area landings. Ileliciipter's 
"beat paw" gear configiirahon. plus 
absence of a hiil rotor, gise it accessi- 
bilih to anas that norniiills would be 
restrietise. f!-4r.A was .set down into 
"boondocks.” resting lightiv on sn-.nnps 
grass-ssater amidst bushes up to 1? ft. 
iiigli. Rotor blades uerc s isibis' eiieekcd 
for cleMr.nice before landing. 

• Crash-fire rescue. About Is see. after 
helicopter began fanning the 6re, the 
duinniy was "rescued" from a burning 
fuselage svliich had been drenched u ith 
-tOO gal. of higli-octane gas. 'I he heli- 
copter was brought in upwind of fire, 
al>ouf 15 ft. high. Iioseting 50 ft. baek 
from flames. Downwash of rotor.s 
n-aslied a iwtli through the fire to the 
cockpit. Tliree-man fire crew helped 
keep the path open and needed but 
20 gal. of aerated foam-water to affect 
the "rescue." 

• External cargo. Evaluation at Bloom- 
field iiidiidcd external pickup of a 
1.100 lb. blade box. Iligh-drag di- 
inensions were 28 ft. b> -I ft. by 2.5 
The box was suspended at one point, 
via a 5-ft. cable. I'be helicopter didn’t 
fight back. Nose-down pitch octurred; 
airspeed was 40 kt. .Also picked up, via 
an 8-ft. cable, ss-as a 564-Ib. cement 
weight: flight svas made at 60 kl. rhe 
helicopter can earn’ a 2,500 lb. jeep 
externally. 

Airfrome Construction 

•Airframe of the II-45.A is of semi- 
nicmocoquc construction, "nie engine 
is iiioimted in the rear and the trans- 
mission is located in the lower pslnn. 
Upper pylons support the rotor shafts. 
Vertical stabilizers are located at the aft 
ends of the tail booms. 

Clutch housing is mounted direefh 
on the engine output shaft and rot.itcs 


with the sliaft. fc'.ngine cooling fan 
bolted to the clutch housing. Quic 
disconnect coupling between the elute 
and transmission facilitates engine r 


Iiitenneshiiii rotors arc hso-bladed 
"teetering" typo with a drag hinge mid 
inter-blade friction dampers. W'ith 
rotor hubs parallelee! and blades mined 
around the drag hinge, rotors can be 
positioned "fore and aft" met the 
tiiselage for hangar stow-jge. 

Kamaii engineers chose the inter- 
meshing rotor System because it lends 
ilself to the use of larger rotor blades 
which result in a larger rotor disk area. 
Company also desired a configuration 
which would be inherently balanced b\ 


The seno-flap control system, which 
imparts a stabilizing f.ictor to the rotor 
blade, was aimed at reducing pilot- 
fafigiiing aerodsTiamic and centrifugal 
forces and inertia mo\cments- There 
arc no pitch-cliauge bearings imolved. 
Pilot's controls arc connected to the 
seno-flap bs pu.sh-pull rods and bell- 


Each blade is flown indcpendciitb 
Rclationsliip of tlie serso-flap to tlie 
rotor blade is similar to that existing 
between the elesators and the main 
wing of an airplane. 

Reduction gearing embraces common 
transmission (one gc-.irbox) for hotli 
rotors, with oierhaul intcnul of 480 
lir. Single clutch senes for both cn- 
giiging rotors and as an oserranning 
clutch. Kammi feels the clutch is good 
for two senice tours. Intermcsning 
rotors eliminate the need for anti-torque 


llierc ate no special hsdraulic or 
electric seno mechanisms. 


Evaluation Flights 

Helicopter flown bs .Avi.vnoN W't-iiK 
ssa.s Air l-'orcc No. 58-5524. .Accom- 
jxiiising this pilot svas W. .A. "Al" 
Newton, tliief test pilot for Kaman. 
I'.valiiation flights totaled about 6 hr. 

I1-45.A does not hike ujs inucb ramp 
space; parking is no problem. Cabin 
doors on both sides slide aft for normal 
entrance. One-half of the nose bubble 
opens wide to admit litter patients or 
intenial cargo. 

Rotorcraft flown svas equipped with 
dual controls, though minimum cress 
eonipic'iiient of the Tl-45A is one pilot. 
Aft cabin art-a contains three remosabie 
scat ciishiims and wnsas back rests, 
with lap-type- safets belts and shoulder 
harnesses. Should easiuiltv cquipiiicnl 
hi in.stalk'd, the passenger seat dircctls 
hehiiid the pilot's .scat is used b\- mtxii- 
cal attendant. ’1 he other tss o passenger 
scats, copilot’s seat and controls must 
be rcmoied. 

Might instruments arc centered on 
the single panel, flanked to the left bs 
engine iiistrumciits and to the right bs 
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When 
a question 


CONTROL cannot be 
of degree . . . 


Exacting engine control believed impos- 
sible only a few years ago is now the 
expected, not only in modern aircraft 
and missiles, but also in today’s automo- 
biles and trucks. And, this absolute ac- 
curacy is demanded under temperature, 
pressure, and power conditions found, 
until recently, only in laboratories. Tem- 
perature variations alone of — 80®F to 
4- 160°F require almost continuous com- 
pensations in today’s jet aircraft and 


missiles. More, these ever-increasing re- 
quirements must be designed for ever- 
decreasing standards of size and weight. 

For mote than a half-century, Holley has 
pioneered such developments as: lower 
automotive hood lines through smaller 
carburetors and fuel control systems for 
jet engines that save one-third the weight, 
one-fourth the space. That’s why two 
generations of Americans on the move 
have come to depend on Holley products. 


For more information about 
Holley products, automotive or 
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EDISON 


subminiaturized 
servo program 
computer 


Edison's new servo program compuKf for so 
advanced— and classified— missile system scu 
new standards in lightness and compactness. 
Built entirely with Edison-manufactured 
components, this new unit weighs only 14 
ounces, occupies only 14 cubic inches. 

Within this size and weight Edison has 
created a complete servo computer package 
—containing ttansistorired and magnetic am- 
plifier circuitry, servo-motor, precision gear 
ttain, two resolvers in a complete servo loop. 
The whole unit is hermetically sealed and 
highly resistant to corrosion and vibration. 

Offering an optimum in response and sen- 
sitivity, this system shows the way to a wide 
variety of applications in missile control du- 


ties. It exemplifies the Edison capability in 
missile system design and manufacturing. 

Because the Edison organization includes 

servos, servo systems, magnetic amplifiers, 
computers, transducers, precision gear trains 
and miniature relays, Edison can become the 
siniU source for major electronic system as- 
signments ... can speed up prototype devel- 
opment faster than any other company. The 
Edison team concept in engineering, and un- 
excelled research laboratories for its scientists 
—are the other basic ingredients for success 
in advanced electronics projects. 

For complete information on Edison cap- 


Thomas A. Edison Industries 

INSTRUMENT DIVISION 

49 LAKESIDE AVENUE, WEST ORANSE, N.J. 
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Kaman H-43A Specifications 


Alternate mission weight (firelighter) 

Empty weight 

Useful load (normal mission) 

Length 


in 4S deg. position (with bbdc blocks installed) 16 ft. ! it 


Rotor Kp ground clcatance-minimuni ( 
Powciplant: Pratt & Whitney RmO.-ff 
600 hp. at takeoff; 5f0 hp. normal. 


t.ichomcter and manifold pressure in- 
ilicntors. Caution panel is sented below 
flight instruments. 

Console panel includes asionic. light, 
ignition, fuel boost switches. Circuit 
hicakers are locited botli on console 
and overhead panel. Fuses also arc 
overhead. 

H-43A Controls 

Pilot's collective stick controls the 
throttle with a motoicj’dc-type grip. 
Starter switch and landing and flood- 
light switches are at top of collective 
lever. Stick also contains a friction 
lock for the throttle and lever itself. 
Cyclic stick contains switches for stick 
trim and microphones. 

Communications and avionic equip- 
ment ate remotely controlled from radio 
and interphone control panels on the 
console and the left cabin wall in addi- 
tion to switches on the pilot's cyclic 
stick and the hoist operator's grip. 

Rotor brake control is located on 
center of cabin ceiling and is used to 
stop rotors from free-wheeling during 

5 round operation. Brake is a singlc- 
isk mechanical friction unit that acts 
on the input shaft of the transmission. 
A flexible cable from the control actu- 
ates .1 hydraulic master cylinder in the 
right pylon. 

The R1340 engine can be started 
quickly. There is no external power 
source requirement. Simple procedures 
call for closed throttle and rich mix- 
ture before hitting the starter switch. 
Tlirottle was adjusted at 1,000 rpm. 
and clutch engaged. With needle inat- 
riage, rpm. was increased to 1,200. 
During starting and run-np it is not 
necessary to monitor controls. 

Engine warmed up at 1,700 tpm. 
Magnetoes wete checked at 2,000 rpm. 
and 21 in. manifold pressure, and heli- 
copter was ready for takcoff. 


With two of us aboard, plus 600 lb, 
of fuel, the H-43A grossed about 
5,325 lb. \Vind was calm. Outside air 
tcmpcr.itnre was 46F. Sea level pres- 
sure was 30.15 in. 

'lire sni.ill helicopter initially was 
taxied about, with little difficulty, at 
1,900 tpm. and 21 in. manifold pres- 
sure. Rudder control during taxi was 
quite positive. Rotoraaft takes limited 
operating space on ramp. 

initial climb was made at 35 in. 
and 2,200 ipm., preceded by accelera- 
tion to 45 kt. Climb was made at 50 
kt.; rate of climb was 1,200 fpm. Pilot 
visibility in the H-43A is excellent to 
the point that rotor blades can be ob- 
served, particularly for clearance in tight 
areas. Vibration was apparent, but not 
to an abnormal degree. 

Helicopter later was climbed at 35 
in. manifold pressure and 2,200 rpm. at 
40 kt. Rate of climb was 500 fpm. 

During one phase of evaluation, the 
H-43A was pulled off the ramp, flown 
about and climbed at constant power 


of 26 in. and 2,200 rpm. Airspeed ini- 
tially was about 15 kt-, then built up 
mist 20 kt. Climbotit was made at 30 
kt. at 50 fpm. Helicopter was leveled 
off at 200 ft., where it Cruised at same 
power setting at 50 kt. 

During cruise at 500 ft., pulling 30 
in. and 2,200 rpm., true airspeed was 
77 kt. Increasing power to 35.5 in., 
bolding 2,200 rpm., airspeed trued out 
at 91 kt. 

Rotor Stoll 

Counter-rotating rotors and relatively 
light rotor disk loading negate rotor stall 
within operating limitations. During 
flights at high airspeed and altitude, 
with low rotor tpm., minor roughness 
may occur. This can be reduced bv 
dccrc.ising airspeed and increasing rotor 
rpm., or descending to a lower altitude. 
Kaman lias had tlic H-45A to 18,800 ft. 
at normal gross weight. 

Helicopter's airspeed indicator is red- 
lined at 1 1 5 kt. Mixiinum power mani- 
fold pressure is 36.5 in.— for five min- 
utes after takeoff- at 2,250 rpm. The 
H-43A, Kaman told Av;ation Week, 
is capable of operating in liigh wind.s 
and turbulent conditions— up to 50 kl. 
—for starting and stopping rotors. 

Stability of the H-43A is pronouoced 
both in climb and local fligfit. In each 
instance helicopter was flown "hands 
off." Collective stick is spring loaded 
to compensate for centrifiigal loading 
of control rods and blades; pilot can 
leave it where he wants it. Helicopter 
can be trimmed fore and aft- No force 
gradient is tied in to rudder pedals and 
trim system here is not necessary. 

The rudder is the most complicated 
part of the H-45A control system be- 
cause it ties in with both cyclic and 
differentia! collective control, prodne- 
ing both yaw and roll. 

During one phase of "hands off" 
flight, stick was displaced laterally, heli- 
copter banking some 10 to !5 deg. 
H-43A recovered deadbeat in one cy- 
cle. Mving in the pattern at 60 kt.. 
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llimltk' Duly was used, with no need 
to play eollectivc lever. Ovcrspcediiig 
of rotor ii'Otild pull collective up; un- 
tierspccdiiig would pull it down. Air- 
cmft is quite icsponsivc to rudder 
doting ill! phases of night. 

•Appiixiclies for landings were made at 
fiO kt. indic.ited, best approach speed. 
Maneuverability and stability again 
Here evidenced dining hoiering. Tlie 
helicopter was docile, and turned easily 
tu left or tight. Opposite rudder was 
used to break turns. Power during tlie 
limer was 12 in. and 2,150 qini- 

Aufrorotation Descent 

Sever.i! autorotations were made from 
1,000 ft, to aero-roll touchdown. Air- 
speed in the descent was usually 60 kt, 
H5 kt. is best for inininiuin rate of 
descent). Rate of descent \aricd be- 
tween 1,200-1.300 fpm. Collective 
•stick is held down; there is no need 

•At one point tlie lielicopter was 
drifted dniinwind (backwards) to get 
vero airspeed. Rate of descent during 
anforntation was about 2,400 fpm. 
(needle uas off the indie, itor) prior to 
flare and touclidown. 

In one instance, from cruise speed 
of 60 kt, at 1,000 ft,, aiitorotalion em- 
braced tii'O 560 deg, turns, left and 
right, ;it 40 kt. indicated during de- 
scent. With power at “idle” and collec- 
tiie full down, the engine ran at 1.200 
qsm.; rotor stahilbcd at 220 rpm. R.ile 
of descent, in turns, was 1.600 fpm. 
Rccovcrv to full landing was made at 
50 kt. 

I1-43.A tail improves stabiliti and 
directional control, during antorotation, 
over that of the HOK and IIUK. By 
comparison to the latter, the US.AI'' 
helicopter lias a 2-ft. wida tail, with 
elevator surface cotrespoiidinglv in- 
creased (one foot added to .span on 
cither .side). 1I-43A servo tab was in- 
tteased in area, and two dorsal and 
ventral fins .added to ends of the tail 
boiiins. Elevator is i.solated on springs 
to eliminate fatigue factor. Stabilizer 

Simulated Failure 

Engine failure also was simukitcd at 
50 ft., climbiiie-with climb power of 
35.5 in. and 2.200 rpm. Speed was but 
20 kt. when engine was chopped and 
lielicopter aiitorotatcd to touchdown. 

'ITic helicopter will not stall .it slow 
Sliced. In downwind flares it will go 
llmnigh condition of zero airspeed ac- 
companied bv settling inertia, which 
may make it clifneiilt to avoid ground 
contact. Counter-rotating rotors pet- 
mil a greater angle of rearward flaic due 
to relativclv short tail structute. 

Provisions ate made for carrying two 
litters, either Stokes or pole type, one 
above the other. Supports arc secured 
to fuselage structure. Cargo tie-down 



floor paneling may also be installed on 
left side of cabin. I'oiit lic-dovvn fittings 
ate provided in forward section; two 
aft. 

During a litter demonstration, two 
"patients” were loaded thtough the 
nose and strapped in. and lielicopter 
was airborne, witliin one minute follow- 
ing shut of this operation. Takeoff was 
made at normal powtr->5 hi. manifold 

E rcssure and 2.200 ipm. hollowing 
nding both "patients" (with feet for- 
ward) were removed in 25 see. Either 
the pilot ot a crewman can operate the 
litter. 

In-flight tracking, made possible with 
tlic servo-flap, is standard on all H-43.As. 
It enables the pilot to adjust tracking 
of the tip paths of the rotor hl.idc dur- 
ing flight, which would be necessary 
following rotor changes or major in.iin- 
tcnance, and during normal flight opera- 
tions. Pilot can visually observe blade 
tip paths; movements ace maJe via 
spring actuated track switches on upper 
forward e.ihiii ceiling. 

Simulated "icscue" of three men by 
hoist was made from a hover of about 
20 ft. Within a few minutes all tiuce 
were pulled up to open left-hand c.ihin 
door and swung in. 


H-+.3A Performance 

Ciriiising speed: 

At ixjwei. sea le 


For maximnin range. . 

70 kt. 

Maximum s|>ced 

99 It. 

Hovering ceiling (NRP) 
(OCE) 

....11,250 ft. 

Serviee ceiling (.NKC). . 

21.500 ft. 

Vertical rate of climb. . 

. . . 1,120 fpm. 

Best rate of climb 

. . . 1.475 fpm. 

Fuel eapacitv 

....102.5 gal. 

Fuel cuTuuin|)tion (max.ra 

gel !90!b./hr. 


. 190 iijiit. mi. 

Endurance 



Hoist is electrically operated and is 
equipped with 100 ft. of table. The 
cable drum and hoist motor arc 
mounted between the lower pvlons. 
The cable feeds off the drum over a 
pulley monnied to a rigid tripod. When 
the cable is fully up or down, limit 
switches automatically stop the hoist- 
.Autmiiatic brake will hold the cable in 
any position. Pilot-controlled guillotine- 
type cutter is available for emergency 

Firefighting Use 

With 1,000 lb. of firefighting equip- 
ment hooked underneath, the 11-45, \ 
pointed up its capabilities of spaiking 
rescue efforts involving an aircraft firc- 
Fot this demonstration Kaman spilled 
400 gal. of gas-plus-thinuLT over fuselage 
vvitli a duniniv "pilot" in the cockpit, 

1‘irefighting rig included extinguisher 
container plus 150 ft. of H in. hose on 
a reel. Helicopter ninrnallv would flv 
upwind of the fire, drop the rig and 
crash-rescue crew and, with rotors, wasli 
a path thraugh the fire to the cockpit. 

I'or this operation the H-4'.A 
dropped the rig. but a standliy truck 
was used for source of aerated foam. .-\ 
aun-tvpe !3-lb. Rockvvood combination 
w,lter-^^a^l nuzzle was used, vvliicli had 
been specificallv developed for the .Ait 

h'irc was at a peak when the lielicop- 
ter moved in, about 1 5 ft. liigli and 
toughlv 50 ft- back from the flames. .At 
liiiver, |)ulling 33 in. manifold pressure 
and 2.200 ipni.. strong rotor downvvasli 
quickly opened a path tlirough the fire 
.ind vve moved up a hit. 

The tlitcc-inan crew sprayed foam at 
the tale of SOO to 900 gal. per min. 
PresMitc at truck was 1 50 lb-; at nozy.lc. 
because of friction loss, 110 lb. Crew 
had till' dmnmv out of the cockpit in 
about 1 5 sec. Only 20 gal. of foam were 
used. Helicopter continued "knocking 
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Intricate ducting system or individual components . . , 

PLEXONICS HAS WHAT IT TAKES TO SERVE YOU BEST 




For more than lialf a cenlury. Floxonics has pioneered in 
precision-forming thin metals inlo flexible carriers for a variely 
of media . . . and still leads. This special talent of Flexotrics 
engineers and designers is available to you in the development 
of ducting systems and flexible connections. 

For die most aullioritalive product and design recominenda- 
lious covering ducting systems, flexible connectors, bellows, 
metal hose, and Flexoii T (Tefion)-contact your Flexonics 
Sales Engineer or write for Flexonics Aeronautical Engineering 
Manual, 
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dmvn" the fire thnmgluiut the icstuc, 

Fmvtt of the rotor dowmvash was 
further evidenced when helicopter was 
moved to the other side of the fire, and 
rotor blast aceidcntally caught some 
eight emptv fuel drums that were 
stacked to the side. Ihc blast sent 
dtiiins Ixirreliiig through some sen 
actiic flames. Eierybody ran; we 
backed away in a hurry . 

Rubber Fuel Cell 

1 1 -ts.A's rubber fuel cell is loc.ited in 
the lower aft fuselage, under the engine 
compartment and passenger area of 
cabin. Cel! is not self-scaling. l''iicl is 
discharged tlirougli a system of dual 
Miinps and automatic flow control 
vahes. The forward sump is located at 
lowest level of the cell and contains a 
submerged elcctricallv operated boost 
pump which discharges fuel at -1 to 6 
psi- l''uel is drasvn from aft sump by 
tnginc-driiai fuel pump when nose-up 
maneuvers cause fuel to flow away from 
the forward sump. 

Electric power supply system pro- 
sides 2S s'- direct current and 115 v.. 
-100-cvclc. 5-phase alternating current, 
rhe 200 amp. generator, driicn by 
transmission, operates only when the 
engine is running and the clutch is 
engaged. External power receptacle is 
located on the left side of the fuselage 
exterior. A 36-amp-hr. -battery is in- 
stalled at the fonvard center area of the 
cabin and is accessible through the nose 
bubble door. 

Landing gear consists of four non- 
retractable wheels, with indiiidiial 
shock struts. Rear wheels are fixed; nose 
wheels swivel, hut can be locked in 
alignment with rear wheels. Nose 
svhccis are equipped with shimmy 
dampers. All uhcels base skid assem- 
blies. .Aft wheels have disk-type hy- 
draulic brakes. 

Ventilation air is supplied from the 
engine fan. Ait flows through jacket 
surrounding the combustion chamber 
of a gasoline heater. Heater is located 
at lower right side of the engine com- 
partment. 

Production Data 

The first two H-45.\s are temporarily 
at Kaman, where USAF pilots and me- 
chanics ate being checked out on the 
aircraft and rescue work. Air Force 
took delivery of one helicopter in No- 
vember; one in December. Deliveries of 
llic balance-lfi-will be completed by 
mid-1939. Kaman has the capacity to 
produce 33 rotorcraft per month. 

Kaman stresses that two men can 
"tock" the R13-10-48 engine out in 40 
min. Installation takes alxiut 1 hr. 30 
min. Rotors can he removed in 1 hr. 
and installed in 2 hr. Blade changes can 
he made in slightly over 2 hr- 

Some Marino bases, acccrdin| to the 
company, have achieved 3 hr. mainte- 


nance to 1 hr. of flving for the hasie.illv 
similar IIOK (SI have been prodnccdl. 
During the ciglit-dav Atlantic Fleet Ex- 
ercise Phibex. ill Match, 195R. the 
Navy's IIUK (24 were produced) was 
iipcraliomil 98% of the time. 

Comp;mv also feels rotorcnift's clutch 
-overhaul interval is 480 hr.— is good 
for two .senice tours. Total time on 
returned service componcnts-clutchcs, 
drive shafts and tiansmissions-avcragecl 
1.000 hr. in tests at takeoff power. 

One eompletc II-43.\ plus additioiail 
spares can be transported in a Fairchild 


C-119. One and one-half will fit into 
a Lockheed C-l 30. Two complete 
lI-43As can be hauled bv a Douglas 
C-124. 

In comparison with the piston-driven 
M-43.A, the comineTcial version of the 
turbine-powered H-43B could be avail- 
able in 12 to IS months. Cost would be 
in the neighborhood of 5200,000. 'Hie 
B model has the capability for an eight- 
])iacf general utilitv and passenger heli- 
copter. l''tec turbine power plant elimi- 
nates the nied for a clutch in this 
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On Feb. 23, 1909, a 35-horsepower, eight 
cylinder piston engine powered McCurdy’s 
‘Silver Dart' on the first official flight in 
the British Commonwealth. 

Today, less than a lifetime later, over 60,000 
horsepower in Orenda’s IROQUOIS turbojet— 
an engine six times the combined weight of the 
'Silver Dart', its engine, pilot and fuel. 


ENGINES LIMITED. 

AIAITON, CANADA 
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Convair Tests Electric Flight Controls 


Bv Richard Sweeney 

San Diego— I'ixploitatioii of electric 

E timary flight controls, con.sidered to 
iiu; scvcr.il iid'-.iiitiiies o\cr liydro- 
incfhanical units for high pcrfonnance 
jircraft. has made a substantial advance 
with developinciit of an appropriate 
emergency biickiip system. 

Tcniicd a ''minimal iiianu,ii” system 
b\- Conniir Division of General Dynam- 
ics Cotp.. svhich devchiped it under 
contract with h'light Control Lahorators’ 
at Wright Air Dcselopment Center, 
the system nms is completing a two- 
montli flight esaliiation in a non-in- 
stnmicntcd h'-102.A at Fdssards Air 
I 'orce Base. 

In high performance aircraft, control 
forces ate so high that hydraulic power 
has long been used a.s the muscle force 
for niosing control surfaces. Current 
control svstcras have a hydraulic con- 
nection between the pilot’s stick and 
the control raises whicli gosens the 
hvtlraiilic actuators which mosc tlie 
SUtfilCCS. 

Automatic fliglit. stability augmenta- 
tion, and fire control systems replace 
this hydraulic connection between pilot 
inputs (stick) and tlie control valves 
with electric signals. 

Electric primary flight controls also 
replace tlie hvdtaulic connection be- 
tss-ecn stick and control snlses witli elec- 
tric .signals. 

Prime Advantage 
A prime ads-.mtage of electric control 
systems, proponents say, is that better 
pilot control of the aircraft can be 
maintained throughout the entire per- 
formance envelope, from takeoff and 
binding through high supersonic speeds, 
utilixing electronic techniques, that can 
he obtained with mechanical units. 

.Another adsantage of electric primary 
flight controls is ease of integration with 
the stability augmentation, automatic 
fliglit and fire control systems which ate 
standard on today's liigh pcrfonnance 
aircraft. Signals generated by stick 
inoi-cmcnts can be routed tlirmigh 
components common to stabiliU' aug- 
mentation, automatic flight and/or fire 
control systems, items such as ampli- 
fiers, for example. 

Convair first proposed the electric 
ptiman flight control system for pro- 
duction aircraft in 1956 and was 
awarded a study contract in 1957 by 
I'light Control Laboratory. 

Currently, Consait holds a two-phase 
contract in which development and 
flight csaluation of the emergen^ back- 
up minimal manual system is Phase I. 
After Convair completes its evaluation 
in I'ebniary, the equipment will be 
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Delaney Gallay 


HERMETICALLY SEALED 
HIGH TEMPERATURE 
INSULATION BLANKETS 
are now being made 
by Delaney Gallay Ltd. 
at lower prices than 
ever before 




(lirtlicr flight cvaliBitcd bt W'ADC 
ihlotsuiihljime. 

PliiiNc II of the contnict, which got 
under w<n hist Nmtnilx'i, c.ills for ii 
enu; sciir program which will culminate 
111 <1 flight test program of both oquip- 
iiitnts. electric ptinnm flight controls 
and the niiiiimal niiimial sssicm. in- 
stalled ill the K-102A. 

Ill the second phase, ek'ctnc controls 
will utilize as mam of the already in- 
stiilicci coinponent.s in the I -lf)2.\as is 
possible, iiidiiding ixirts of the Hughes 
\IC-10 fire control system, phis parts 
of |ilane's regular operational control 
svsleiii. Using this philosophy. Consair 
is able to "get more for the money'' 
both b\- using existing hardware per k. 
also will save time and cost of dcicio])- 
ing and testing and integrating nesv 

Control Malfunction 

'Ihc minima! miimial systenn is some- 
what hetter than a "just get home" 
equipment, yet is not enmigli to com- 
plete a mission should electric priniiity 
controls malfimctioii en route to target. 
•\ccording to Comair however, future 
minimal manual svstems mav he able 

In the minimal manual system, a 
small formation type stick is used, 
mounted on right hand cockpil console, 
with an anil rest behind it. Ihe unit 
has a modified grip and a -f in. throw 
from top of the stick to pisot point 
is prosided. 

Direct rod connection is prosided 
hetsveen minimal manual stick and the 
mechanical clev-ator-ailcron mixer unit 
for F-102's clcstins which was developed 
cspeciallv for tlic minimal manual 

'ITiis mixer is an independent unit 
in minimal manual system and is not 


related to plane's regular control sj-stein 
mixer, which is ht-.niet duty since it 
operates through the entire flight regime 
of K-102A. 

llic minimal inamial mixer is the 
unit operating the control salves which 
port fluid to the actuators which inme 
the aircraft’s control surfaces. 

In the direct rod connections, im- 
portant factors are system friction and 
breakout force, key parameters in \icw 
of small Icrcrage obtainable with the 
short stick. 

Special Bearings 

Special bearings and mounting tech- 
niques wtte deselopctl for minimal 
mamial sssteiii svith development work 
accomplished bv !'’afnir Bearing Co. 
Dcsclopiiient program resulted in a 
technique whetebs beatings are mounted 
looseh' at first, aligned exactly, then 
solidly locked into place by a |iotting 

increases usualls induced by slight iiiis- 
aligiiment resulting from conventional 
bearing mounting practices were re- 
duced througlumt the srstem. 

Although individual friction iitcteascs 
were noser great with the old mounting 
method, the ciimulatisc contributions 
hee.imc a potent factor in strictly man- 

Usiiig a potting tccliniqnc, ciimnla- 
tivc friction losels in minimal manual 
ss’stcin are 8 to 9 oz. in pitch, 7 oz., in 
roll, a considerablv significant reduction 
from levels of preiioiis emergency man- 

I'otcc feedback to minimal manual 
ssstein is through conventional, unso- 
p’histicutcd dsnanric-static pressure 
eontparing (q) unit which is nut pro- 
granred the same as force feedback 
system in l’-102A's tegular controls. 

Minimal manual q unit uses a pot 


witli maximum force differential level 
of sOO psf. Subsonic niancuseriiig stick 
forces were intended to be between 
H and 2 lb. per g, wound up being 
about 1 lb. per g. Pilot reports from 
crnluation flights indicated levels were 
too low, so a cam is being reshaped to 
boost s-aUies to originally intended 

.Above the transonic speed region, 
maneuvering stick forces arc allowed to 
rise to approach c.ilues of 12 to 15 lb. 
per g. Operational concept for mini- 
mal manual-ekctric svstem envisions, 
vvlien electric primary Sight controls fail 
in supersonic flight, immediate speed 
reduction to subsonic flight condition. 

Marlv in the electric stick program. 
Convair built a moving mockiip of a 
cockpit with sidcstick. to evaluate cer- 
tain ideas. In the mockup, which had 
pitch and toll movements produced by 
stick forces fed tbrouglv analog com- 
puter, it appeared possible that live q 





ARMREST is located just aft of minimal 
nismial stick in Convair F-102 cockpit. 
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Since first produced in 1947, the Weslinghouse J34 jet 
engine has incorporated an ignition system produced by 
Scintilla Division of Bendix Aviation Corporation. 

Here at Scintilla years of experience in ignition manu- 
facture are carefully coordinated with advanced thinking 
in ignition design. Result: Scintilla Division is a primary- 
source for reliable ignition systems used in finest turbojet 
and turboprop engines. 

The J34-WE-46 shown here, now being produced by 
the Westinghousc Jet Engine Division in Kansas City, 
uses a new curvic coupling-type steel compressor, com- 


bustion chamber, fuel system and other modifications to 
permit the use of JP-4 and JP-5 jet fuels. The high-energy 
ignition system manufactured by the Scintilla Division 
provides improved air starting characteristics and opera- 
tion reliability. 

Reliability, coupled with serviceability and extended 
overhaul life, are inherent features of all jet ignition 
systems designed and built by Scintilla Division of 
Bendix Aviation Corporation. 



Scintilla Division 
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Faster More accurate 
©More economical 


unit iiiight he climiiiiitcd from minimal 

In flight test aitetaft. provisions were 
made for a pilot operated switch to turn 
the pressure sensing portion of i) unit 
off, leaving the pilot flying against 
forces generated by a spring vvliidi is 
integral part of the q unit. Spring in 
lest airplane was not tlic best, but 
ehanging it required engine remov.il. 
so it K-as left installed, witli allmviinces 
to be made after evaluating flight test 
pilot opinions for a better spring. 

However, in preflight program, mock- 
up indications were proved invalid— the 
entire force feedback system was rated 
as an essential part of minimal manual 
bv evaluation pilots. 

A ratio changer is incorporated into 
the minimal manual system in pitch 
axis, in the form of a torsion bar in cle- 
v.itor linkage, to guard against an over- 
sensitisitv problem. Tliis too can be 
shut off during flight evahiatinn to see 
if it is absolutely requited in minimal 
nuiniia! flight control system. 

Sidcstick mounting is such th.it neu- 
tral position for tlie control is with 
10 deg. inboard and 20 deg, foroaid 
slants, this derived as best position 
from which to a|jply control moiement.s 
with arm on the adjustable arm rest. 
Minimum mannal stick docs not move 
with trim. 

hull control surface deflections arc 
obhiined with minimal manual, with 1 5 
deg. forvs-.ird and +5 deg. aft stick move- 
ment producing full pitch range. 3? deg- 
stick travel giving full lateral surface 

Orifice Technique 

In minimal maimal installation, with 
direct mechanical connection Ixtwccii 
cockpit stick and tear unpresvuriaed 
part of the aircraft, a controlled leakage 
orifice technique is used to pass mov- 
ing components through pressure bulk- 
heads. 

In the T-102A test bed. the air 
plane’s normal hvdtaulic control sys- 
tem is installed and operative, vsill re- 
main intact in Phase II flights also. 
This gives the aircraft two contiol svs- 

operational, while second phase will 
sec three wsteins installed and vvoik- 
ing-normal, minima! and electrical. 

Minimal niamiai installation provides 
for a button on flic sideslick to engage 
the minimal niamuil svstem. while dis- 
engagement (actiuilly reengagement of 
operational control system! is done by 
a push button on the main control 
stick. 

In the Hughes MG-10 fire control 
svstem ustxi bv operational F-102.A air- 
planes. some of the functions of a con- 
vcntional autopilot are incorporated as 
viibsystcms, since the airplane dots not 
carrv a sepiir.itc autopilot itself. Such 
functions will include Mach and head- 


AUTOMATIC REDUCTION 
of PDM FLIGHT TEST DATA 
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Clean, Safe Jet Runways! 


The salesi jet operation is from clean jet airfields! 

And safest protection for jet-age aircraft is the world-proven’ 
Wayne Air-Jet Sweeper. It's the one answer to complete, 
fast removal of the debris on runways, taxi-ways and aprons 
which damages jet engines. 

The powerful vacuum sweeping action of this high-speed sweeper 
super-cleans over 1,000,000 square feet per hour. It operates 
rain or shine . . . requires no special training . . . maneuvers around 
aircraft, in parking areas . . , and has enormous dirt and debris 
handling capacity. 


Get the full story today on the one sweeper designed and built in the 
jet age for jet aircraft. Write lor complete descriptive literature! 


WAYNE MANUFACTURING COMPANY 


WAYNS MANUFACTURES A COMPLETE 


POWER SWEEPERS 


AIRPORT 




mg hold, Il.S approach coupler. 

During Phase II, following study, an- 
alysis and simulation work, a report will 
he made by Convair to hliiht Control 
Liboratory which will spell out requirt- 
iiients for what parts (functions) of off- 
the-shelf MG-10 cun he used in the 
electric primary flight control system. 

Parts of the MG-10 relating to 
weapon aiming and discharge will not 
he in the electric stick lest airplane, but 
altitude and heading iiold components 
will be u.scd. Tlic airplane’s stability 
augnientation system also will be used. 

In interests of simplification in the 
original F-102A design, Convair dc- 
U'lopcd what is called the Convair 
Damper Amplifier Package, which is a 
single set of amplification units accept- 
ing inputs from the MG-10 and stability 
augmentation equipments, sending on 
one electrical signal to the plane’s 
control surface actuator control vahes. 
I'his same amplifier package will also 
be used in the electric stick installation. 

tlssentially. the electric stick develop- 
ment will put the aircraft into the full 
autopilot force authority control, with 
soltages replacing human-hvdtanlic com- 
mands to control surface actuator con- 
trol valves. 

Force transducers will be used off 
the main stick, with shaping networks 
immediately behind the transducers. 
In this, the amount of stick inosement 
(by svhich the pilot nsnaHv judges how 
much surface displacement he wants 
to obtain a desired airplane attitude) is 
related to the amount of force he ap- 
plies to the stick to put the aircraft 
where he svants it, hence the use of 
force transducers. 

In addition, airplane svill be equipped 
sn that the amount of stick trascis to 
produce a given amount of surface dis- 
placement and airplane attitude change 
can be saried. in effect changing the 
aircraft’s handling characteristics. 

Present Cons-air thinking envisions 
simplification of such factors as gain 
in the system according to flight con- 
dition. Maneuvering capabilitv will 
be provided bs' use of HIG (hermeti- 
talls' sealed integrating gyro) gyros, with 
110 lockout on rudder. Uncoordinated 
mimcuscr.s such as slip, can Ijt affected 
siinplv bv rudder pedal pressure. 

Data will be gatliercd ill flight tests 
on stick force per g, friction (and 
breakout from trim) forces, and on use 
of rate or g command in the pitch axis. 
Rate will gosern roll control. 

Flight test by Gomair will be a .sys- 
tem shakedown and .safety of flight pro- 
gram. after nhich \\'ADC will con- 
duct the valuation with Gomair fut- 
iiishing technical support. 

One of the prime objectives of the 
flight program will be to esaluatc the 
system svith a possible aim of modify- 
ing Mil Spec I' 8785 for electric con- 
trol systems. 



Germans Coordinate 
Research Activities 

Esseu-Muclheim-Lcd by Germany's 
major aeronautical research establish- 
ment, Deutsche 'Vcrsuchsanstalt fuer 
Luftfalirt (DVL). all other research 
institutes and establishments uf any 
importance in Germany have decided 
to streamline and coordinate their 
future actisities. 

Aim is to asoid anv duplication and 
therefore waste in le.seatcli and devel- 
opment work. 

To this end a new aiinp.iny called 
Gcsellschaft zur I'oerdctung der l'’lug- 
wissenschaft E. V. lEstabhsliiiicnt for 
the .Advancement of .Aeronautical Rc- 
searcli). located in the West German 
capital of Bonn, will be funned .April I. 

The new company will teptesent the 
iiilctcsts of the following research es- 
tablishments; 

• Deutsche Vcisuchsanstalt fuer Luft- 
Pahrt F. V., DVL. Fsscn-Mucihcim. 

• Aciodynamisclic Versuchsmistalt I'l. 
V., Goettingcii- 

• Deutsche Forschungsanstalt fuer Luft- 
fahrt I'l. V„ Braunschweig. 

• Dciitsche Forschungsanstalt fuer Sc- 
geiflug E. V.. Mucnchcn-Ricm. 

• Deutsche Studiciigcmcinscliaft Ilub- 
schraiibcr E. V.. Stntlgart-Echterdiiigen. 

• Forschungsinsfitute fuer Physik der 
Strahlantrielx; E. V.. Stuttgart-Mug- 
hafcii, 

• Max-PLink-InsHtutc fnet Strocmiing- 
sforschung, C(iettiii|cn. 

• Graf-Zeppelin Acbcits uiid Forschimg- 
sgemeinsehaft F.. V., Stuttgart. 

• Wisseuschaftlieiic CesclTschaft fuer 
Luftfahrt E. V., (WGL), Braunschweig. 


Final details have not yet been 
worked out, but it is expected that the 
new company will be fieaded in turn 
bv leading persons of the member te- 
scatcli establishments. The latter will 
put up in the limited amount of capita] 
requited which is not yet determined. 

12 U.S. Companies 
To Enter Paris Show 

Paris— Record number of U.S. com- 
panies will participate in the Paris .Air 
Show to be held at Le Bourget June 
12 - 21 . 

F'or the first time. U.S. companies 
will be represented in force. Strong par- 
ticipation is slated from other countries 
as well. I’o date 12 countries have 
signed up for the show. Soviet Union 
has been invited but as yet hasn’t ans- 
wered. F’rcnch expect Russians to sliow 
up with some of tlieir later commeteial 

Coiiutricv so far lined up ate Austria. 
Belgium, Canada, Ceniiauv. Czecho- 
slovakia. Great Britain, Holland. Italy, 
Spain, Sweden, Switzerland and the 
U.S. To house the large mimber of 
exhibitors, the ^■rtncll ate building an 
extension to the regular exhibition build- 
ing at Le Bourget. .At request of several 
U.S. companies, wlio want to demon- 
.strate amphibious helicopters. I’lie 
Frcncli govcmmeiit also is building a 
special water tank. 

U.S. companies signed up so far in- 
clude United Aircraft, Douglas. Boeing, 
Convair. Lockheed. Northrop. Ciiaiitc 
Vouglit, Curtiss-Wright, Martin, Re- 
public, International General Electric 
and Bendix. 
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BUSINESS FLYING 


Business Planes Gain Despite Recession 


By Eiwin J. Biilban 

A substantial inctcase in number of 
units and dollar \-ahic marked deliveries 
bv U- S- business aircraft manufacturers 
in 1958 compared with 1957, despite 
last year's much-publicized industrial 

Business plane airframe manufactur- 
ers delivered 6,41 6 units last vear having 
a total net billing value of Sldl. 527.000, 
compared with 6,116 aircraft valued at 
some S99.6 million in 1957. By apply- 
ing aterage distributor-dealer markups 
to the net billing value, retail dollar 
\alue of 1958 shipments totals some 
S-135 million, approximately $10 mil- 
lion higher than in 1957. 

Upswing of business plane deliierics 
m face of the declining over-all indus- 
trial curve last year pointed strongly to 


continued growing acceptance of the 
airplane as a vital tool of industry and 
provides an optimistic indication for 
the outlook in 1959. \Vith industry 
gencrallv c.\peiiencing an upturn, in- 
dications are that U. S. business air- 
craft manufacturers should be able to do 
even better this year. 

Sales Estimates 

Optimistic outlook is further borne 
out by recent estimates by leading busi- 
ness aircraft manufacturers to Federal 
•Sviation Agency Administrator Elwood 
R. Quesada that they expect to achieve 
retail sales totaling some 51 billion in 
the five-year period 1958-1962. They 
also repotted that in this period they 
expected to spend some $100 million in 
research, development, facilities and 
erjuipment. 


Business aircraft sales and service 
oircrations, which ate now operating at 
a level of some $500 million annually, 
arc expected to grow' to total business 
dollar volume annually of some $1 bil- 
lion in five years. Current capital in- 
vesbnent in these fixed base facilities, 
now estimated at approximately $200 
millipn, eould triple in this five-year 
period, industry leaders estimate. 

Part of this latter estimate is attrib- 
uted to the belief that business flying 
annual hours will show a large rate 
of incteuse in flic future over the sched- 
uled airlines. It is estimated tliat busi- 
ness planes flow some 5.7 million hours 
last year, compared with sonre 5,-f mil- 
lion hours in 1957. Scheduled airlines 
flew approximately 5.7 million hours 
ill 1957, according to FA.A records. 

All segments of general aviatiou 



SHIPMENTS of U.S. business and utility aireiaft during 1958 ate outlined iu this Ubic. Net billings arc in thousands of dollars. 
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NEW WAYS TO TRAIN TOMORROW’S 
ANTI-MISSILE CREWS 
are taking shape at 

DEL MAR ENGINEERING LABORA 


i 


DRIES 


Tomorrow’s ground-to-air and air-to-air anti-missQe systems will not be 
effective until crews are trained to use them. For this reason, 

Del Mar Engineering Laboratories privately supports a dynamic R & D 
program that will provide realistic training systems concurrently 
with the delivery of weapons systems that are still under development- By 
not waiting for an “invitation to bid” on established training system 
requirements, Del Mar helps to "plug the gap” in America’s defense and 
drastically reduce dangerous lead-time periods. 



A product of this farsighted policy is the RADOP^ Weapons Training 
System presently in universal use by the military air services of 
the United States, Canada, and other NATO countries. This system 
uses a wood-fiber tow target that costs less than a hundred doUars 
and is launched and recovered in flight. The remarkable ability 
of the RADOP® target to “stand in” for high-performance 
aircraft introduces a higher degree of realism into 
training than is available with other mote costly systems. 


Del Mar invites Training Commands and weapons systems 
developers to write for particulars about company capability 
in the development of advanced aircraft or missile training 
systems and the production of associated hardware. 

Write Dept. AW-!>4n.3. 

BNCINEERS: lnve»ti$ate employment opportu- 
niliea with this ateadily growing organuation. 


*Del'7fta^ 


ENGINEERING LABORATORIES^ 


I. S. NAVV ROLE 


PERIPHERAL 


The man: 



pilot of a carrier-based Douglas A4D Skyhawk, this 
highly trained flier is on the alert for action at a moment’s 
notice. Today, the Navy's water-borne "airfields” are 
an effective deterrent to the spread of brushflre wars. 


The mission; 


Providing support for our fast-moving military groups 
assigned to containment of Red threats. Here we see a 
phase of the brushflre operations at Quemoy. 




Depend on DO^UpilAS 

^ The Nation's Partner inD^ense 
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\'!iicii incUulcs nil flung iillivr tlnin 
inilitjrv (u sclicdutcd nirliiic^ iiictciiscd 
fixing iiniirs from S.9 million in 19x4 
to 10.9 million in 1947 ;md it's cx- 
|>cctcd that total of lionrs will increase 
TO some 1 1.4 million for 1941!. .\pproxi- 
matcly half of limits flmvn in the gen. 
er.il axiation industry arc floxxii by buxi- 
ness aircraft. Instructional flying hours 
liaxc also shoxeii significant iiiaciscs in 
recent xi-ats-friini 1.x million hours 
.nmuallv in 1944 to 1.9 million hoirts 
m 1947. 

Total delixcrx picture for I94S upon 
closer exaininatitin .shoxx-fd that not all 
inaiiufaeturers fared as xvell as in 194'. 
\ctiuilix- of tlie "Big Three"— Beech, 
(.-'cssna and Piper-only Ccssn.i forged 
.ilicad. compared with calendar xciir 
1947. Bcecli clclixcrcd fi94 airplanes in 
calendar x-car 1948, a dcacasc of 94 
iimts from calendar year 1947, rccrirds of 
the Utihtx' -\irplanc Council of -\ireraft 
Indcistries .\ssn. rcxcal. Ihe firm's net 
billings xxete down some S4.4 million 
oxet c.ilendar xtar 1947. Piper units tie 
cliiietl 14S in cilcndar ve:ir 194.S eoin- 
|i.itcd to ciTcndat year 1947 and net 
billings xxerc off apptoximateh Sx.2 
millitm comijarcd to calendar xear 1947. 

Cessna, as a result of a noticeahlx' 
aggressixe sales campaign and aided bv 
introduction of further models to its 


hue. slioxved .1 gain of 441 units de- 
lixered in c.ilendar year 194.S, eoni|).ired 
xxith calendar year 1947 and an inacasc 
in net billings to mote than S4fi.8 mil- 
lion. compared xvith some S40.9 millioir 
in Cdlemlar xear 1947. 

There xxas some drop in export sales 
III calendar year 194S by some nianii- 
factnrers; last xear. .\cri) Design, Beceh, 
Cessna and Pi|)cr shipped 864 aircraft 
.xbtoad (of xx'lhth S7 xeete delixered to 
U. S. territoricb) liaxiiig a net billing 
xahie at tbe factorx- of SI2.044.800. 
compared with 1947 exports of l.l'l 
aircraft (of xx-liidi 84 xxent to U. S. terri- 
loric.s) hax'ing a net billing of 817.472.- 
459. 

1-iist x'car's exports represented 14.”'''' 
of the total output by these four mami- 
factnrcTS. compared xxith 19.S7f of their 
total deUxcrics in 1947. 

•\ major reason for the decrease in 
exports last xear is incre-asing shortage 
of U. S. dollars axaihihlc abroad. Be- 
c.nise of the dollar sliortage. many mar- 
kets. incUiding Smith .\ineric.m. liaxe 
been turning to soft-currency iiations- 
siicli as Kn^and, l''raiicc and Italy, for 
light aircraft, and industry nbserxers 
feel that Germain xvill play an import- 
ant role ill the lightplane cxjiort mar- 
ket xxhen it has axailable equipment in 
‘.ilfficient quantities. 


Spray Plane U.sed in Soil Program 


Kxperinicnbil aerial soil to|s-drexxiii" 
ixperiment at a liilh, remote farming 
eommunitv in North Carolina demon- 
strated to farmers there recently for tlie 
fiist time limx- tile airplane can |iro- 
ude a needed soliihon to utilization of 
rfsmitces tliat cunnot be tapped ceo- 
iioinicallx- using conxcntional agricul- 
tural mctliods- 

W'afiiiiga County is a typical area in 
xx'liich U-S- Department of Agricul- 


ture's Rural Dox'clopment Program is 
(rxiiig to help people improxc their 
fami incomes bx’ expiindiiig tlicir agri- 
eiiltiiral opportunitics-primsrily by 
making better use of the properties they 

The program could proxide signifi- 
cant hu.sincss for agricultural aircraft 
operators who could participate in dcni- 
mistr.itious and in fliiloxx-up contracts 
that might dcxclop in course of these 



MODIFIED Stcarmau PT-17 is loaded by mechanical loader at 44'alauga demnnstrab'on. 


WHAT 

Product 

Imjwovement 

Program 

means to you 


TORQ-SET^ 




TORQ-SET'S offset xvinged socket 
gives torque values as high as 45% 
above actual requirements — with- 
out burring, distortion. It has better 


... all head configurations. 

Writtfor a sample and lachnical data, 



es FaateiMt comes from 

^AmericariV^ 

Lj Li SCRCXV OOMPANV 'ij 


• Cwtrait Mich. • 

West Coait Sales ODica and Wsielioiise: 
Air ladustiies el CaNleinIs 
922 W. Hide Park Bl>d., InilewKid, Calilornia 
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THE FLYING SUBMARINE 

“Flying Submarine” describes Amphenol's new mnniE 67 series con- 
nector: it may seem a large and unlikely name to fasten on such a small 
connector, but it’s quite accurate. Here’s why: The performance condi- 
tions under which these miniature “E” connectors will operate reliably 
are exactly like those encountered by a submerged submarine— flying 
at 80,CNXI feet altitude. 

“Flying Submarine” also means altitude-moisture resistant. Under 
a test recently devised by industry and the armed services, wired MHNiE’t 
ar e completely submerged in salt water, altitude cycled to 80,600 feet for 
one minute, 65,000 feet for one half hour and then returned to ambient 
pressure for another half hour. Following this test, the minimum insu- 
lation resistance of avnniE connectors is 1000 megohms, well in excess of 
the 100 megohms required by MIL-C-5015 after moisture exposure. 

What can a “Flying Submarine” do for you? If you use electrical 
connectors in aircraft, missile or naval applications (including non-fly- 
ing submarines), minwE connectors provide assured environmental re- 
sistance to moisture at sea level and at high altitudes. Write for complete 
information on amphenol’s timniE connectors! 

Amphenol’s Authorised fndaslriol Distributors stock 

Minni£'s and other standard AMPHENOL components— 
and provide on-the-spot delivery, 


WPHENdB connector division 

AMPHfNOL-BORG ELECTRONICS CORPORATION 
Chicago 50, Illinois 


local education programs. Federal Ex- 
tension Scr\icc and Soil Conser\-ation 
Service alone are proiiding some $1.- 
350,000 in funds for Rural Develop- 
ment Programs this year. A total of 102 
countries in 30 states currently are in- 
\oh'cd in these programs, according to 
USDA, 

A prime problem in many low-ui- 
come farm communities— some 56% of 
.Amcticiin farm families produce less 
tlian 10% of marketed farm products, 
according to USDA— is their lack of 
ability to disersify production because 
in many cases bad topography makes it 
uneconomical to use considerable 
amount of lands. 

USDA points out that some 4 million 
acres of stony or steep land in humid 
sections of this country could be used 
for pasture, enabling soil farmers to im- 
prove their incomes by taking on sheep. 
l>eef and dairy cattle raising if the land 
could be economically fertilized. 

W'atauga County was selected for the 
Rural Deielopmcnt Program expeti- 
ment in this category since of its ap- 
proximatclv 55,000 acres of mountain 
pasture land only some 16,000 can be 
classed as improved pasture, according 
to counts farm agent L. E. Tucksvillcr. 
Slopes o( more than 30 deg. pres’Cnt us- 
ing surface farm machinery from im- 
prosing the available, unused land. 

To demonstrate to local farmers how 
their problem could be licked using air- 
planes, an aerial soil top dressing dem- 
onstration was organized with nine 
farmers under tlic leadership of the 
county' agricultural agent, other county 
agricultural workers and American 
Potash Institute. 

By harvesting a com crop on a few 
aaes of bottom land in the community, 
a landing strip was prepared, and the 
field was smoothed down by drirfng 
farm trucks o\er the strip. Yadkin Val- 
ley, Inc., an aerial agricultural operator, 
based at W'inston-Salem, flew in a modi- 
fied Stearman and a Piper Super Cub. 

Planes distributed approximately 300 
lb. of mixed fertilizers per acre plus 
some lime, top-dressing some 166 acres 
total. Cost of application: 1,25 cents per 


Third Gulfstream 
Enters Flight Status 

Third Grumman Gulfstream turbo- 
prop-powered executive transport was 
expected to enter flight status last week 
at the company's Bethpage, N. Y. plant, 
company sources report. Number four 
Gulfetrriam currently is in preflight. 

First prototype is undergoing tests at 
Stuart Field, Fla. and number two re- 
cently completed a two-wocks icing test 
program in the Dayton, Ohio area. 
Company expects FAA certification of 
Gulfstream in early April. 



Faircy's Rutodync vertical tak 
itulf as the fastest roiotcn 
January. t959,ii flew round S' 


e world. On ,th F./.A. Cas/rms,/ 




■ and apfKlicnii weight, 
ilmnst som.p.h. faster iha 
r record and 30 nvp.h. 


THE FAIREV AVIATION COMPANY LIMITED 
HAYES • MIDDLESEX 
ENGLAND • AUSTRALIA ■ CANADA 


Kbtodyne 

PoarreJ bj Napier iHand turbo-props 
America Uteasee: 

THE KAMAN AIRCRAFT CORP 

BLOOMFIELD, CONNECTICUT 





Ra3rtheon Missile Projects 





Raytheon diversification offers 

JOB STABILITY 
FOR CREATIVE 
MISSILEMEN 


Here is an opportunity to free yourself of worry about a job 
that's here twfay, gone tomorrow. 

Diversified assiguoenta— only possible in a company with 
Raytheon’s wide range of missile activities— means security 
not found in one- or two-project companies. You apply your 
creative energies to the many projects you work on, and they 
in turn are your “insurance" against falling into a rut. 
Individual recognition comes quickly from Raytheon's 
young, engineer-management— men who arc keenly aware of 
the engineer's needs and contributions to missile progress. 
Dynamic Raytheon grawth— the fruit of this management's 
progressive policies— is best illustrated by the fact that Ray- 
theon is already the only electronics company with two 
prime missile contracts— Navy Sparrow III and Army Hawk. 
The next step is up to you. Why not get frank answers and 
helpful information on the type of job suited to your back- 
ground and talents, its location, salary and other important 
details. Write, wire or telephone collect: The number is 
CRestview 4-7100 in Bedford. Massachusetts. Please ask 
for W. F. O'Melia. 


RAYTHEON OPPORTUNITIES NOW OPEN INi 
WEAPONS SVSTEM ANALYSIS • CONTROL SYSTEMS 
• PACKAGING • MICROWAVE • RADAR • SPECIFI- 
CATIONS > MISSILE AERODYNAMICS • WIND TUN- 
NELTESTING • AERODYNAMIC HEATING • ROCKET 
ENGINEERING • VIBRATION MEASUREMENT and 
DATA REDUCTION 

RAYTHEON MANUFACTURING COMPANY 

Mlaeile Syalema DIvlalan, Baaierd, Maaa. 



106 



The design and development of Kcl.Aiilc) stanris as an example of ihc ilivcrsificd activities 
and skills of Hayes srienlisls and engineers, This automatic telephone instrument is expected 
to revolutionize lelcphonie eommunieulion. It enables one person or a group of persons to sit 
in a room an<l confer ^v’itll another person or group across town or thousands of miles away. 
It is installcil by your teleplione company in your home, ofliee, faelory or store, an<l uulo- 
matirally ronverts an entire public or private leleplione network into an automatic noiseless 


• Person to Person 

• Person to Group 

• Group to Group 

• for Homes, Stores, 
Offices, Factories 


KelAiitel may be eillier manually operated or auloinutie, When set on autoinatie, you 
just sit where you are and start talking wlien yotir |>hom' rings. Thu instruments are 
marketed world wide by International Teteplione ami Telegraph Corporation, through 
Kellogg Switchboaril & Supply Company, 6652 South Cicero Avenue, Chicago 38, Illinois. 


TECIIMC-U. PERSONNEL 






COUINS MICROWAVE 

Microwave Systems Relay Radar end Remote Control Information 
to Enable Constant Enroute Air Traffic Surveillance 


Complete Collins Microwave Systems 
have been designed and are being in- 
stalled for the Federal Aviation Agency 
< which includes the former CAA) in 
its current espansion program to in- 
crease air traffic capacity and safely. 
The microwave systems are used to relay 
radar and remote control information 
and voice communication between tong 
range radar sites and Air Route Traffic 
Control Centers. Collins is providing 
systems encompassing equipment for 
1U4 terminals and 181 repealer stations 


located throughout the United Slates. 
Collins was selected over several com- 
panies because it could do the job 
economically with excellent equipment, 
providing capable engineering assistance 
for all project phases. 

If you have a microwave requirement, 
large or small, let Collins assist you in 
evaluating, planning and installing your 
system- Write or phone Collins Radio 
Company, Texas Division Sales, 1930 
Hi-Line Drive, Dallas 7, Texas. 




NEW AVIATION PRODUCTS 



Missile Ball Valves 

Ball \alves arc intended for use with 
•tandard and high energy fuels, oils, 
iixidi/cts, cnolaiih and cryogenics. 
\',ihcs arc ticsigncti for both ground 
'.iipport and in flight missile appliea- 

W'hcn functioning as drain, selector, 
fill .ind flushing sahes. hall type valve 
^aii be actuated bv manual, mechanical 
or clcctrk-al means. 

Koehler .Aircraft Products Co.. f09 
i.eo St., Davton. Ohio 

Nitrile Silicone Rubber 

Nitrile silicone rubber compound 
now available in evaluation quantities 
is suitable for airframe seals, boots, dia- 
piitagms and shock mounts. Materia! 
Iv intended for uses involving intet- 
mitlent contact with higli swell fluids 
or continuous immersion in milder 
fluids- 

\SR-X5602. now available, is a 60 
vlmonieter. rclativclv low modulus 
stock. rubber of higher oil assistance 
mtciicicd for 0-rings, gaskets and oil 
se.ils, NSR-X8701. is rated at 70 durom- 
eter and will be avail.ible for evahia- 
linn in March. 

General Electric Co.. Silicone Prod, 
nets Department. Waterford, N. Y. 

Liquid Fluorine Pump 

l.iquid fluorine tr.msfer pump is de- 
signed to permit the siife lundliug of 
llie fluid without gas prcssnriaiitioii. 

System utilizes a commuTciallv aviiil- 
ablc throttle v-.ilve and a pinup sup- 
ported by comniercially av-.iilalde tank- 
.ige pressurization and .shutoff viilvc. 
Pump is dc.sigiicd to deliver 1.000 gpin. 
.it a pressure rise of 1 SO psi. Pump's 
eflicicncv of s55f is slightly loner tbiin 
(onventional pumps openitiiig at simi- 
l.ir speeds due to large internal clear- 
.inces which prevent components from 
rubbing togctlicr. Huorine pump is 
driven by a 160 hp. induction motor 
,it 3,230 rpm. 

.Aerojct-Gencial Corp., T'urbo-Ma- 
ctiinen' Division, Azusa. Calif. 


Liquid Oiygen Coupler 

Liquid oxygen and liquid nitrogen 
disconnect couplers arc intended for 
use oil missile fueling and pressuriza- 
tion ground .support equipment. 

Coupicr, made of sOO-scrics stainless 
steel and chrome plated in wear areas, 
is a slip jiiiiit tvpe that disconnects 





with little brtak-.ivv-.iv fora-. Operating 
pmssure is from 0 to sOfl psi; witli 
proof pressure of 1.000 psi. Leakage 
at zero to 160 psi. both conneeted and 
disconnected, is nil. the maker states. 
Operating temperature range is from 
— 3231' to -HsOOl'. Coupler comes in 
tube size i. I, I and 1 1 iii. 

The Btmiing Co.. Lincoln, Neb. 


AVIATION 

HEADQUARTERS 
SOUTHERN CALIFORNIA 

HOLLYWOOD 
PROFESSIONAL BUILDING 
Ideolly locoted for the Aviotion in- 
dustry, rear ihe Freeways ond ad- 
joining the Hollywood Roosevelt 
Hotel ond its new Million-Dollor 

Selected by many Aviation Industry 
leoders for West Coast Headquor- 


You. too, will tike the convenience 
and comfort of several excellent 

oble cost. 

Hollywood 

Professional Building 

7046 Hollywood Boulevard 
les Angeles 28, California 



■PHSHEJIV -J" ^ ^ 

BoAa*ta*t / -me Oabrlel Company 


1SBOO SOUTH AVALON BOULEVARD • COMPTON, CALIFORNIA 


February 23, I9S9 
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First 



years 

of powered flig ht 
in Canada 


1909-1959 

From the DART in 1909 to the 
Arrow in 1959 a pattern of aero- 
nautical accomplishment has 
been dramatically recorded in 
Canada. The past half century of 
Canada’s growth and increasing 
stature has been greatly acceler- 
ated by the swift and vigorous 
momentum of the men and 
machines of the Air Age. 

WeU established in the Jet Age, 
Canada’s aeronautical resources 
will continue to meet the urgent 
requirements ofa nation on wings. 




JtVRO AIR€RArr UMmO 
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WHAT'S NEW 


Reports Av ailable: 

Tlie foliott’iiig reports were sponsored 
bv flic Office of Technical Scr\icc5, 
United States Department of Coin- 
incnx, Washington 25, D. C.: 

Tlie Effset of Tonipcratiire on the Mag- 
netic Properties of NickcMton Allovs— 
by J. I- Ckri: .and f. F. Fritz, Westmg- 
liousc Electric Corp.. for Wright Air 
Development Center, U. S. Air Force. 
Dec. 1957. $1.00; ?6pp. (PB 131799). 

Stiidv of Phvsical Cliaracteiistics on 
Thin Film Resistance Elements-by 
D. W. Moore, Scrr’omechanisms, Inc., 
for Wright Air Dcsclopment Center, 
U. S- Air Farce, Dec. 1957. $1.25; 
48pp, (PB 131703). 

Tns'cstigation of Germanimn-Silicon Al- 
lovs: Final Report— bv C. C. Wang, 
SU\-ania Electric Products. Inc. for Bu- 
reau of Ships. U. S. Navv. Feb. 1955. 
51.25; 48pp. (PB 13H22). 

Gas-Rccoi! Fast Neutron Spectrometer^ 
bv R. E. Bciicnson, Wriglit Air Dmel- 
opment Center, U. S- Ait Eotce. June 
1958, $1-00; 36 pp, (PB 151187). 

An Electron Bcanr Den.dty Probe for 
Measurements in Rari6ed Gas Flows— 
bv E. C- Hurlbut, University of Cali- 
fornia for Wright Air Desclopment 
Center. U- S. Air Force. Jan. 1958. 
$.75; 28pp. (PB 151204). 

A Portable Adiabatic Calorimeter— by 
B. L. Ilanscn and H, 11. G. Jcllinek, 
Corps of Engineers, U. S. Atmv. July 
1957. $-50; 8 pp. (PB 131636). 

Rolling Pullout Study: Part 1-Dcvclop- 
iiicnt of a Large Disturbance Theory for 
Calculating Airolanc Motions and Tail 
Loads in a Rolling Pullout Maneuver— 
bv D. W, Rhoads and J- C- O'Hara, 
Cornell Aeronautical Laiboratoty for 
M'riglit Ait Development Center, U. S, 
.Air Force. July 1957. $2.50; 99pp. 
(PB 151018). 

Research to Investigate the Feasibility 
of Electron Mirror Microscopy in the 
Study of Magnetic Domains— bv L, J. 
Maver. General Mills. Inc., for the 
M'right Air Dcselopment Center. Sept. 
1957. $1.00; 32pp, (PB 131624). 

Fundamentals b Noise Source Calibra- 
tion at Microwase Frequencies— by 
I- E. Secs, Na'-a! Research Laboratorv. 
Jan. 1958. $.75; 24 pp, (PB 131367). 

Tlie Dielectric Plate Array: A New End- 



QUICK DISCONNECT 
COUPLERS 

Self-Sealing or Open Flow 
Aluminum*Steel*Stainless 

• ‘a" to 2" capacities 

• Simple, rugged and depend- 
able locking mechanism. 

• Excellent flow characteristics. 

• Positive valve and seal action. 

• Extremely high working 
pressures. 

• Wide operating temperature 

• Minimum bulk and weight. 

• Highly competitive prices. 

SEND FOR FREE SAMPLE 
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pinboard programming: easy asputting a roundpeg in a round hole 



Simplified pinboard programming of the Burroughs EIOl electronic digital computet multiplies technical talent. 
Scientific personnel report lime savings of 20 to 1 over manual calculators. Ease of operation makes practical 
lhe"open shop" computer approach, with extensive savings of high-priced manhours in scores of installations. 
Optional input-output units for punched paper tape and punched cards furllier extend data-handling/problem* 
solving capacity. From small cotnputers to giant data processing systems. Burroughs equipment means new 
efficiency... and profits... for you. Write for ElOl Brochure today. EicctroDaia Division, Pasadena, Californio. 
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ELECTRO- 

MECHANICAL 

ELECTRONIC 

ENGINEERS 

A BS or advanced degrees in 
EE, ME, or Physics, may 
qualify you for a career at 
NAA, home of the advanced 
B-70,F-10B, andX-15. 
Flight Control Analysis, 
Reliability Analysis, Flight 
Simulation, Systems Analysis. 
Electrical Systems Analy- 
sis and Design, Mission and 
Traffic Control. Fire Control, 
Bombing Systems, Elec- 

Flight Controls. Ground Sup- 
port Equipment. Airliorne 
and Electronic Test Equip- 

Applied Research in Ra- 
dome Development, Antenna 
Development, Infrared, and 
Acoustics. 

Please write to; Mr. A. B. 
Stevenson, Engineering Per- 
sonnel, North American 
Aviation, Los Angeles 45, 
California. 

NORTH 
AMERICAN 
AVIATION JNC, 


fire Antcnna-ln J. O- Pullman, N.nal 
Rcsciitth Laboratorv. Jan. 1958. S.75; 
22pp. (PB 151-175). 

Physical Action of Intense Higli Kie- 
qiicncy Sound on Vertebrate Tissue: 
Part 2— b\ \V. J. I-n- and others- Uni- 
vctsit>- of Illinois for W^ight Air Oevcl- 
iipnicnt Center. U. S. Ait I’orcc. Mar. 
1958. S1.25; -Hpp. (PB 151219). 

Effects of Sci'crc M'holt Body Vibra- 
tion on Mice and Methods of Protection 
From Vibration Injury— by J. Roman, 
Wright Air Oe\elo|nnent Center. U- S. 
Air Force. Apr. 1958. Sl.OO; 57pp- 
(PB 151212). 

Transient Rcs|>oiisc Studies of the 
Blood Volume Receptor Svstem in Dogs 
-by K. M. Chapman, \5’right Air De- 
velopment Center. U- S. Air Force. Mas 
1958. S.50; 15 pp. (PB 15IH6). 

Publications Received: 

Gas Turbines For Aircraft— by Arthur 
W. Judge-Pub. The Macmillan Coin- 
panv, 60 Fifth ,\senue. New York 11, 
N. V. SI 2.00; 459pp. 

Ilistor) of the ^s turbine from its 
manufacture to the combustion, .starting 
and control svstenis- Guide for students 
undertaking internal combustion engi- 

llie Atom and the Energy Revolntioii— 
by Norman Lansdcll-Pub. Philosophi- 
cal Librarv, Inc., 1 5 East 40tb Street, 
New York 16. N. Y. S6.00: 200pp. 

Subjects covered include; the atom, 
its energy and methods of releasing it; 
material sources of atomic cnerg); 
e.xploitation by separate countries, and 
its impact on tlic world. 

The Years of the Skv Kings— bv ,\rch 
WhiteUousc— Pub. Doublcdav &• Com- 
panv, Inc., 575 Madison .\vcnue. New 
York 22, N. Y. S4.95; 556pp. 

'Hie history of the airplanes in W'orld 
W'ar 1. and of the men "ho flew them. 

The Story of AviaKon— In David C. 
Cooke— Pub, Herman & Steplicus Inc., 
200 East 57th Street, New York 16, 
N. Y. S4.95; 264pp. 

One of .\;iierica’.s foremost writers on 
aviation tells the story of man's con- 
quest of the air up to the latest rockets 
and jets. 

Guided Missile Engineering-by Allen 
E. Puckett and Simon Raino— Pub. 
McGraw-Hill Publishing Company, 
Inc.. 550 West 42nd Street. New York 
56. N. Y. SIO.OO; 497pp. 

This book gists important principles 
and engineering techniques of the vari- 
ous sciences that make up the guided 
missile engineering field and their in- 
terrelations. 


are 



using 

only 


HALF 

your 

potential 

In your present |ob? 

Because af the diversity and rapidly 
Increasing demands lor our products, 
you have the challenging opportunity 
here at Bendix-Pacific to construc- 
tively apply all your talents. 

There are important career positions 

independent engineering groups in 
these fields - 

MISSIIE GUIDiNa - TEIEMETERIHG 
AIRBORNE RADAR • MISSIIE HY- 
DRAUIICS I MARINE HYDRAULICS 
SONARS ANTI-SUBMARINE WARFARE 
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U.S. Urged to Increase Study 
Of Oceanography as Defense Aid 


W'ashington— Committee of the Na- 
tional Academy of Sciences last week 
urged an increase in ocean exploration— 
n’hicli it \’icwed as militarily mote 
urgent than space exploration. 

Noting that “we know less about many 
regions or the oceans today than we know 
about the lunar surface," the commit- 
tee headed by Dr. Harrison Brown, 
professor of geochemistrs- at the Cali- 
tomia Institute of Technology, stated: 


"From the point of view of military 
operations, there is no comparison be- 
tvseen the urgencies of the problems of 
the oceans and those of outer space. 
Tire submarine armed with long-range 
missiles is probably the most potent 
weapon system threatening out security 
today. It seems clear that the pressures 
of establishing effective bases, and of 

E rotceting ourselves from attack, ate re- 
mtlcssly driving us into the oceans. . . . 



"We will not be able to navigate 
under the oceans with adequate preci- 
sion until our knowledge is greatly ex- 
panded. Nor will we be able to detect 
submerged submarines efficiently, , . . 
We will not be in a position to nego- 
tiate an adequate international subma- 
rine control and monitoring system un- 
til we have the ability to make the 
oceans transparent so that we can track 
all submarines in the oceans. . . .” 

Ihe present lescl of ocean research is 
approximately S23 million a year. The 
10 year program blueprinted by the 
conjmittee “as an essential first step" 
would total $881 million, an average 
S88-1 million each year. Navy would 
sponsor all the military research and 
des’clopment operations, the National 
Science Foundation and the Office of 
Education the program for increasing 
scientific and technical manpower in 
marine sciences. 

Hardware requirements for the ex- 
plorations planned by the Academy 
committee include: 

• Manned siibmecsibles that can oper- 
ate down to and on the bottom of most 
of the ocean. 

• Open-ocean m.inncd research plat- 
forms which are stable and which cm 
remain in place so tliat time studies can 
be made. 

• Aircraft for open-ocean research and 
SunOS's, ins’olving both problems of 
oceanography and meteorology. 

• Siibmannc capable of breaking into 
and out of ice. "Surface icebreakers .ire 
of limited value to Arctic oceanographic 
research. . . .” 

• Survey instruments “which ate more 
accurate, elicctise and trouble-free than 
those now in use. The techniques 
needed to use them more cftecHsely 
should be developed. Specialized devices 
such as Loran C, inertial nasigation 

H ment, gravity meters and stable 
nns should te made available for 
research as svell as surveys as soon as 
possible." 

The committee's report was based on 
a two-year study sponsored bv Atomic 
Energy Commission, Office of Naval 
Research, National Science Foundation, 
and Bureau of Commercial Fisheries. 

In addition to Dr, Brown, the com- 
mittee included Maurice Ewing, La- 
mont Geological Observatory of 
Columbia University; Colmnbis Isclin. 
Woods Hole Oceanogr.iphic Institu- 
tion: Fritz Koey. Marine Labotators 
of tlie University of Miami; Sumner 
Pike, former Atomic Energy Commis- 
sioner; Colin Pittcndriglr, Biology De- 
partment of Princeton Unisersitv; Roger 
Resellc, Scripps Institution of Geeanog- 
taphy: Gordon Rilev, Bingliam 

Oceanographic Labonitorv of Yale Uni- 
versity; Milner Schaefer, Inter-American 
Tropical Tuna Commission; Athclstan 
Spilnaus, Institute of Technology, Uni- 
versity of Minnesota. 
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Army Fabricates Juno II 
Space Vehicles for NASA 

Juno II space vehicle's upper portion (above) is at .^rmy Ballistic 
Missile .^genq-’s fabrication laboratory, Redstone .\rscnal, Ala. 
Vents at base of shroud (above, right) allow second stage gases to 
:xhaust before instnimcnt conipartnient separates. Juno H's Rocket- 
lync 150.000 lb. thrust boceter engine is static-tested (below) 
It ABMA. Junu II main stage (below, right) is on launching 
ring at Cape Ca.iavctai, Fla. 


^VIATION WEEK, 
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Defense Lists 100 Prime Contractors 


Washington-Dcpaitmcnl of Defense 
I..S tabula,cd^nct n..rds^o,th^ 
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AEROJET for rockef power: the Navy's Polaris 



The powerplant for the submorine-fired POLARIS will be on Aeroief jolid-propellanf 








With the daw^of the space age the bearing 
industry has been given new frontiers in 
bearing desigi^ and performance. To meet 
these demands of progress, bearings must 
be designed to function in temperatures 
ranging from absolute zero to 2000°F; at 
speeds over 250,000 revolutions per minute 
and with accuracies measured in millionths 
of an inch. MRC is meeting this challenge 
with continued aggressive research and 
development. 
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specifica* 



Silicone Sponge Rubber 

remains flexible at extreme temperatures 
-100° Fto 600° F 


COHRIastic R-10470 silicone sponge rubber has a dense, 
uniform, non-absorbing closed cell structure, highly suit- 
able for soft gasketing, vibration dampening, fairing strips, 
seals, pads, bumpers, dynamic cushions and other applica- 
tions where resiliency at extreme temperatures is required. 
It has superior compression set resistance, excellent die- 
lectric properties, immunity to aging, ozone and weather 
hardening and good chemical resistance — non-sticking, 
odorless, non-corrosive. 

COHRIastic R-10470 can be bonded to metals, plastics, 
fabrics or silicone rubber. Sheets 24" x 24" and in thick- 
nesses 1/16" through 1/2" are available from stock. Larger 
sizes up to 30" x 30" and special molded and extruded 
shapes are made to order, CHR silicone sponge rubber is 
sold nationally through distributors. 

FREE SAMPLES and folder — write, phone or use inquiry service. 


0H 


COHRIastic R-10470 






ii. :::: 



I Leader in Fabrics 


CONNECTICUT HARD RUBBER COMPANY 


Main Office; New Haven 9, Connecticut 
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You’re in for a 
Hot Time 
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HARCO 




AIMERS 


cut return shipment 









Now far cati ati engiineer go at AC*? 


You can use and develop all your folenf$ in 
AC's bustling instrumentation business. 

You can put the finest equipment to work for 
you ... on interesting and voried projects . . . 
ot AC’s world-wide facilities. What's more, 
you can enhance your professional status by 
working on advanced degrees in engineering 
schools locoted near AC plants. 

Ail this plus the comfort of long range security. 
For today AC turns out the AChiever inertial 
guidance system ond many other electro- 
mechanical, opticol and Infra-red devices. 


Tomorrow you’ll help AC produce instru- 
mentation devices for the "space age." 

If you are a physicist, mathematician, or 
graduate engineer in the electronics, electrical 
or mechanical fields— you con go places at AC, 
because AC is going places. 

Tolk to the people ot AC obout it soon. Just 
write the Director of Scientific and Professionol 
Employment: Mr. Robert Allen, Oak Creek 
Plont, Box 746, South Milwaukee, Wisconsin; 
or Mr. M. Levett, Dept. D, 1300 N. Dort High- 
way, Flint 2, Michigan. 
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AVIATION 



CESSNA U-3A 







FROM DESIGN 
TO PRODUCTION 

TEMCO 

AIRCRAFT-DALLAS 

FOLLOWS THROUGH 


Temco is regarded by its customers as a tollow-throu gh 
company .. with solid performance in every aspect of the 
contract from design to production. 

One of the major reasons why the company has this reputation 
is that Temco considers it its business to be a partner on the 
job.. to cooperate willingly, to communicate freely. Temco 
follows through by keeping top management and the customer 
informed on overall progress and program status. It follows 
through on quality control . , on materials during testing with- 
out waiting for a go-ahead on the next move. It naturally 
follows that Temco delivers a quality product, on schedule, and 
at the lowest possible cost. 

For many years, Temco has been considered the nation's most 
efficient subcontract and overhaul agency, and today is well- 
respected as a source of prime weapons systems. It has the 
capabilities, the integrated skills, the facilities and manage- 
ment to design, develop and produce for the aircraft, missile 
and electronics industries. Whether you need a component, 
subsystem or complete system, team up with Temco , . Temco 
follows through. 



SYSTEMS MANAGEMENT 


RESEARCH 






PRODUCTION 

AIRCRAFT • ELECTRONICS • MISSILES 


WHO'S WHERE 



At Rohr in Southern California 

^ n 

^ t i 

■ I i ■ 

immediate openings foTJjl 1 


INDUSTRIAL 

ENGINEERS 



We believe a number of experienced Industrial Engineers are 
seeking the level of opportunity that rapid company expansion 
has created at Rohr. Current employment of over 18,000 — 
current backlog of over a quarter billion — current contracts 
over 60% commercial — all help to illustrate the unusual 
security and potential for men with a flair for accomplishment. 

Responsibilities: Incliitfe irecbine and man-power 
utilization, plant layout, facilities, sequence plan- 
ning and bar charting, etc. 

Requirements: Age 2S-40 preferred. i.E, Degree 
desirable, minimum 3 years aircraft experience. 

So that a personal interview may be arranged soon, 
please forward a detailed resume at once. Address 
J. L. Hebei, Industrial Relations Manager, Rohr 
Aircraft Corporation, Chula Vista, California. 





I IMPORTANT ANNOUNCEMENT TO 
, ^ AIL ENGINE£RS-EE,ME,AE,CE: 

I ANew 
I Organization 
I Now Forming at 
I General Electric 
^ to Integrate 
I and Direct 
I Systems 
i Management 
I of Prime 
I Defense Programs 


From within General Electric, 

^ and from industry at large, 

I talented scientists and cngi- 

^ are coming together to form 
fe thenucleusofthenewDefense 
)? Systems Department. 

S The responsibilities of this 
^ new group encompass man- 
g agement of theoretical and 

g vanced development on major 
p terrestrial and space-age 
systems. 

^ Engineers and scientists in- 
5 tcrestedinexploringthebroad 
K new possibilities in the De- 

f fense Systems Department are 
invited to investigate current 

S Diltel your inquiry 

I in confidence to Mr. E. A. Smith 

I 


I Defense Systems Depahtment 

I CENERAL^ELECTRIC 

8 300 South Geodes St. 

Syracuse, New Yoeix 
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EMPLOYMENT OPPORTUNITIES 



-WITH A MODERN TURN OF MIND 


Air has weigh! ^atmosphera has pressure. 



ge, centuries aid, lies at the base of searching problems facing the exploration 
of space. 

At Goodyear Aircraft, hand-picked men with a modern turn of 
Torricellian mind are finding rewarding stimulation of their 
talents in programs* involving Crew-Escape Capsules— in 
the perfection of mass-production nose cones of optimum 
efficiency. 

New multimillion-dollar research and development 
facilities— in Akron and in Ulchfield Park, Ariiona — are 
manned by this good company of men who would 
welcome good company like you. 
if you have a Torricellian talent and are seeking a chatienga 
that has solid substance and long-range eurety — then write 
direct: Mr. Charles Jones. Director of Technical &. Scientific 
Personnel, Goodyear Aircraft Corporation, Akron 15, Ohio, 


' I 

GOOD,^EAR AIRCRAFT 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS 

with experience in 

AIRCRAFT 
DUCTING SYSTEMS 

ROCKET ENGINE SUBSYSTEMS 
AND COMPONENTS 

ALL-METAL HONEYCOMB 
STRUCTURES 


Solar offers exceptional opportu- 
nities at tills time for creative 
engineers. The right men joining 
now ivill gain key positions in 
tlieir tields of interest, will work 
on e.teiting prujeels of the most 
advaneerl type. It will be to yonr 
advantage to learn the complete 
details immediately. 

SOLAR SPECIFICS 
Solar is a nicdiiiin-sizu company 
(2500 people in San Diegol with 
a successful history since 1927. 
It is big enough to offer tlic most 
advanced personnel policie-s, yet 
small enough so you don't gel lost 
in the crowd. Salary and perfonn* 
ance reviewed semi-annually. 
Liberal relocation allowances. 
Solar Is making m.-iny significant 
contributions to sptice age tech- 
nology. including development 
and production of some of the 
most advanced solkl fuel rocket 
Cases and nozzles in the U. S. 
The speci.al ptofessiomd status of 
engineers is fully appreciated and 
recognized. A new 60,000 sq. ft. 


engineering building, necessitated 
by expanding research and 
development, will be completed 
in 1059 on the edge of San Diego 
Bay. A huge new fiimaco for he.it 
treating and brazing will abo be 
completed this year. 

IDEAL LOCATION 

Solar is located in sunny San 
Diego with tile finest ye.ir-nround 

are superb- Tlie new advanced 
science branch of die University 
of California offers exceptional 
oppommilies for further study. 
Outdoor living and sport can ho 
enjoyed all year long. You and 
your family will really "live” in 
San Diegol 

SEND RESUME 

Please send resume of your quali- 
ficatians at the earliest opportunity 
to Louis Klein, Dept. E-344, Solar 
Aircraft Company, 2200 Pacific 
Highway. San Diego 12, Calif umia. 


SOLAR 


AIRCRAFT COMPANY 


w. 

Nv^pr OE 


0E$ MOINES 


ALSO OPENINGS FOR; Research Engineers (high temperature materials 
,,, Metallurgists ... Cas Turbine Engineers ... Publicarions Editors,. 
Engineering Writers , . . E.igineering Drawing Checkers. 


ENGINEERS: 



The kind of life 
you want for 
your family 


GET ffor// AT 

BENDIX YORK 


M ELECTI 
I ENGIN 


ELECTRONIC 

ENGINEERS 


MECHANICAL ENGINEERS 


• Challenging opportunities in 
Circuit Dsrion, Pui,sb a Vinso 
CiRCinTRY, Microwave, 
DiniTAL & Analog Computses, 
Sbmi-conductore. CoHrxiNENT 
AND Circuit Rrltabtlity. 
Interesting work on 
FrrziNO TacHNiQUBa, Beacons, 
Simula TORS, Special 
Test Eouipment. 

• Bendix York offers you the oppor* 
and advancement. Enjoy the smsU- 

corporations . . . And the way of lifo 
in and sround York. Pennsyivsnia 
is ideal for the entire family. It com* 


Let us hoar from you! 

.tddml ffpliet In.' Utfif .1 

Propeseional Employment 
AVIATION CORPOBAtlON 

York Division 

‘TAe luoy of work for you, 
the way of life for your famityV 
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EMPLOYMENT OPPORTUNITIES 



Metallurgists, Physkial Chemists, 
Chemical Engineers, PhD, MS, BS 


MEETS ITS SEVEREST 
CHALLENGE IN NUCLEAR POWER 
PLANTS FOR FLIGHT 


High slrcnglh at high temperatures — for long service missions f30 days of continuous 
flight and more are envisaged) is a primary consideration in the selection and develop- 
ment of materials for structures and components of General Electric's 2nd and 3rd 
generation nuclear propulsion systems for flight application. 


A complex of additional parameters, however, must be l.ikcn into consideration by 
G-E engineers and scientists . . . radiation effects, nuclear propcriics for specific appli- 
cation, stringent weigh! limilalions, clc. 


Engineers and Scientists who uibie the opportunity todo original work mifii a compani/ 
that fosters free inquiry and initiative, are invited to inquire abotit positions now open 
in both Apflieo Research and Materials Developme,st; 


DIRECT processing and procurement of basic alloys 
experience. 


phase studies; sc 


solution elloy studies. MS preferred. 


production. PhD, MS, 3-7 years experience. 


ADVISE Materials Testing Lab on materials problems 


CARRY ON investigetions of reactions in the solid 
state for Materials Testing Laberatorias. PhD. Physical 
Chemistry, 



PROGRAM ai 


uate specific tests on fuel eleme 
iblies. Compile and publish 


CONDUCT prelect technical liaison on msterlals satec- 


ASSIST in development of instrumentation for measur- 
es, 1-3 years experience. 


If you qualify, please write in confidence, 
including salary requirements, to; Mr. P. W. Christos, Div. 64-WH 

AIRCRAFT NUCLEAR PROPULSION DEPARTMENT 


GENERAL 



ELECTRIC 


P.O. Box 132 - Cincinnati IS. Ohio 


AVIATION WEEK. Februory 23, 1959 
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EMPLOYMENT OPPORTUNITIES 


SENIOR RESEARCH ENGINEERS 

Exceptionol positions ore open for experienced men capable of 
guiding and developing interesting research progroms in the fields 
of Heat Power Equipment ond Fluid Power Equipment with major 
emphasis on gos turbines, piston engines or fluid components. 
An M.S. or Ph.D. in Mechonicol Engineering ond extensive experi- 
ence in the above fields required. These men must be recognized 
leaders in the oreos of Thermodynamics, Fluid Flow or Heot Transfer. 


These positions ol 
five ability. Exce 
policy. Please si 


on opportunity ti 
it employee bene 


litiative and c 





SEARCHLIGHT 

SECTION 


TWIN BONANZA 







Searchlight Section 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


MODERNIZE YOUR RADIO 

With New COLLINS or BENDIX LIGHTWEIGHT Equipment 



KinU/ DIRECTLY WITH OWNER . . . 

llwW In Stock Now for Immediate Delivery! 




> 

Poor Aladdin 

The best service at Al< 
for what be 


FREDERICK B. AYER & ASSOCIATES, INC. 


mand was rubbing a laiDp and WISHING 
OU have "Seaidilighf to help you find whal you want! 

CAN SEARCHLIGHT" SERVE YOU? 


AVIATION WEEK, 


23, 1959 
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THE CALIFORNIA DIVISION OF LOCKHEED AIRCRAFT CORPORATION 


IBANK, CALIFORNIA 




ADVERTISERS IN THIS ISSUE 





LETTERS 




Precision 

Computing 


Resolvers 


Visit Our I.R.E. Hospitaiity Suita 
Studio K, Barbizon-Piaza Hotei 



Avco adds strength to Convair's high-speed beauty — in production, Convair’s 880 Jet-Liner 
is a stunning luxury aircraft, built to race the sun at 615 mph. Some of the most important components of 
its wings and stabilizer come from Avco’s Nashville Division. With such advanced techniques as stainless steel 
contour honeycombing as part of its vast manufacturing capabilities, Avco/Nashville offers new strength 


to America’s aircraft producers. 


>lKCO 


AVCO MAKES THINGS BETTER FOR AMERICA / AVCO MANUFACTURING CORPORATION / 750 THIRD AVENUE, NEW YORK 17. N.Y. 


UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS .. .WRITE AVCO TODAY. 


